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PREFACE 


TO 

THE NINTH EDITION. 


A NEW Edition of the Anatomist's Vade Mecum. being required, 
Messrs. Churchill, with the consent of Mr. Wilson, requested me to 
undertake its preparation. This I agreed to on the understanding 
that I was to avail myself as freely as I chose of the assistance of 
my demonstrator, Mr. Henry E. Clark. This Edition therefore is 
our joint work, and although I am the responsible editor, its 
merits or demerits belong equally to us both. 

In preparing it for the press I have been guided by the desire to 
keep it as nearly as possible, in design and size, the same as the 
last edition, being convinced ty a considerable experience of the 
requirements of medical students that there is no text-book in our 
language which is better arranged, and none so handy and easy of 
reference. 

It does not profess to be a complete treatise on Anatomy, but to 
be a compendium of all the facts necessary for the student during 
his years of preparation, and for the practitioner in after life. 

Those who desire to study minutely the microscopic structure 
and development of any tissue or organ, while they will find in this 
work as much as is necessary to guide them in their research, are 
referred for details to treatises on these subjects. 

It is unnecessaiy to point out the changes that have been made 
in this edition. While no alteration has been made simply for the 
sake of variety, the information has been brought up to the present 
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day, and many passages which conld not have been altered have 
been entirely re-written. 

Lastiy, a number of additional woodcuts have been introduced. 
Many of these are borrowed from Carpenter’s ** Manual of 
Physiology,” others from Heath’s “Practical Anatomy.” The 
rest were drawn and engraved by Messrs. Tennent and Miller, of 
Glasgow. 

GeOKGE BuCHANiLN. 

193 , Bath Street, Glasgow. 
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ANATOMIST’S YADE MECUM. 


CHAPTER I. 

THE TISSUES OF THE BODY. 

Anatomy is the science which treats of the structure of organized 
bodies. The word Anatomy (derived from dva and rc/u*/©, I cut 
asunder,) was originally used as synonymous with dissection, but 
at present it refers to the subject rather than the method of study. 
Organized bodies are such as are composed of a collection of dis- 
similar parts or organs, each of which is necessary to our idea of a 
perfect whole ; the absence of one of which would leave a fragment. 

Human Anatomy has been divided into Descriptive and General. 
Descriptive Anatomy is a consideration of the organs or parts of 
the body with reference to their position, shape, size, connexion, <fec. 
General Anatomy is the study^fof the textures which are found in 
the body without reference to the organ in which they may exist. 
At the present day the term has been superseded by that of His- 
tology (lorroff, a web), 

GENERAL ANATOMY. 

The human body, complicated though it be, is made up of dif- 
ferent combinations of a very few elementary tissues — viz., simple 
membrane, fibres, cells, and granules or molecules. These in turn 
form textures a little more complex, the various arrangements of 
which constitute the organs. It will be convenient at the outset to 
describe the comparatively simple tissues, leaving the remainder to 
be taken in the sections devoted to them. The following will be 
comprised in the present section, viz. — Cells, Fibrous Tissue, Con- 
nective Tissue, Fat, Serous Membrane, Synovial Membrane, Mucous 
Membrane, and Cartilage. 

Cells. — Cells are minute vesicles, usually of a globular form, but 
often irregular from mutual pressure. They sometimes lie in abso- 
lute contiguity, sometimes are separated by an intervening matter, 
which is therefore called intercellular substance. They consist of a 
ceU wall formed of simple membrane and its contents, which usually 
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present the appearance of minnte grannies or molecules. The cell 
cont^s a nucleus which is itself a small cell, and that again has 
within it a small particle termed the nucleolus. The white cor- 
puscles of the blood and the cells of all structures undergoing deve- 
lopment are devoid of a cell wall, so that they consist simply of 
small 'masses of jelly-like material, called protoplasm, enclosing a 
nucleus. In the primary stage of their development all the tissues 
are cellular, but in most the cells undergo a transformation, so that 
in their fully developed state no. trace can be discovered of their 
original condition. Nuclei are however found more or less nume- 
rously present in the tissues, whether they retain their original 
cellular structure or not. 

Cells play an important part in most of the vital processes, and 
are present in large numbers in many of the organs, forming the 
greater part of the bulk of compound membranes and glands. 
Their peculiarities in each situation will be noticed afterwards. 

Fibrous tissue is one of the most generally distributed of all the 
animal tissues ; it is composed fibres of extreme minuteness, and 
presents itself under two elementary forms — namely, white fibrous 
tissue, and yellow fibrous or elastic tissue. 

In white fibrous tissue, the fibres are cylindrical, exceedingly 
minute (about i si - go th of an inch in diameter), transparent and 
undulating ; they are collected into small fasciculi (from -^x^th to 
T oi o g th of an inch), and these latter form larger fasciculi, which, 
according to their arrangement, give rise to the production of thin 

laminae, membranes, ligamentous 
bands, and tendinous cords. The 
connecting medium of the fibres in 
the formation of the primitive fasci- 
culi is a transparent, structureless, 
interfibrous substance or blastema, 
to which in most situations are 
added numerous minute dark fila- 
ments of elastic tissue. The elastic 
filaments are sometimes wound 
spirally round the fasciculi, or in- 
terlace with their separate fibres ; 
at other times they are variously 
twisted, and run parallel with the 
fasciculi. The fasciculi are con- 
nected and held together in the for- 
mation of membranes and cords by 
loose fibres interwoven between 
them, or by mutual interlacement. White fibrous tissue is con- 
verted by boiling into gelatine. 

Examples of white fibrous tissue are met with in three principal 
forms— namely, membrane, ligament, and tendon. 

* White or non-elastic fibrous tissue. 


Fig. 1.* 
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Tlie m&mbrcmous form of white fibrous tissue is seeu in the com- 
mon connecting medium of the body — namely, cellular membrane, 
fibro- cellular, cellular, areolar, or filamentous tissue, in which the 
membrane is extremely thin, and disposed in laminge, bands, or 
threads, leaving interstices of various size between them. It 
exhibits two principal forms, in one of which it is lax and serves to 
connect organs or parts of organs, or establish a medium of sepa- 
ration between them; in the other it constitutes the condensed 
covering of various organs, as the periosteum, perichondrium, 
capsulse propriae of glands, membranes of the brain, sclerotic coat 
of the eyeball, pericardium, fascia3 ; sheaths of muscles, tendons, 
vessels, nerves, and ducts ; sheaths of the erectile organs, serous 
membrane, and the corium of the dermal and mucous membrane. 

Ligament is ^he name given to those bands of various breadth 
and thickness which retain the articular ends of bones in contact in 
the construction of joints. They are glistening, but slightly elastic, 
and composed of msciculi of fibrous tissue ranged in a parallel 
direction side by side, or in some situations interwoven with each 
other. The fasciculi are held together by separate fibres, by fine 
elastic fibres, and by areolar tissue. 

Tendon is the collection of parallel fasciculi of fibrous tissue, by 
means of which muscles are attached to bones. They are constructed 
on the same principle as ligaments, are usually rounded in their 
figure, but in some instances are spread out so as to assume a mem- 
branous form. In the latter state they are called aponeuroses. 

Yellow fibrous tissue, or elastic tissue, enters very generally into 
the structure of tissues and 
organs in which the pro- 
perty of elasticity is an im- 
portant quality, and serves 
the additional purpose of 
binding structures together. 

As an elastic and binding 
element it is present in the 
common cellular tissue and 
superficial fascia, in the fas- 
cial sheaths of muscles, in 
the fibrous capsules of diffe- 
rent organs, as of the spleen, 
in the corium of the skin, in 
serous and mucous mem- 
branes, in the coats of bloodvessels and ducts; and, in certain 
situations, is the sole tissue present, as in the ligamenta subflava, 
chordae vocales, thyro-epiglottic ligament, crico-thyroidean mem- 
brane, the membranous layers connecting the cartilaginous rings 
of the trachea and bronchial tubes, the ligamentum nuchae, and 
ligamentum suspensorium penis. It is also met with around some 

* Yellow or elastic fibrous tissue, from ligamentum nuchse. 
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parts of the alimentary canal, as the oesophagiis, cardia, a^d ^nns, 
and around the male and female urethra. \ 

The fibres of elastic tissue are cylindrical or flattened, brittle, 
g ^ colourless when single but jel- 

* lowish in an aggregated fon#, 

f\ /H ^ /i 7 7 elastic, ""admitting of beinv 

U M /f I W I I z’. stretched to double their lengtfi 

\ /i / ll/f MMMfi i^eturning to their original 

size, and variable in dimensions, 
\mV\V I U V r A'l ( ml i II I ranging from extreme fineness 

\ (1 Ji lW III III to a considerable breadth. They 

1 Im I / lii llifl present themselves, therefore, in 

^ \\ MVl/iW miM the two forms of fine and coarse, 

ni/Af/ )/// are distributed among the 

^n\ IHIWA w f/IMmw textures of the body either as 

'wWIiImIi/ 1 \l ' mi lili< single and isolated filaments or 

W\Uv MV ™ network. 

[A 'J Isolated elastic fibres of ex- 

treme fineness are met with 


coiled around or entwined among 
the fasciculi of areolar tissue, holding them together, and used to be 
called nuclear fibres, from their supposed origin in the nuclei of the 
formative cells. There seem.-;, however, to be no reason lor the belief 
of their origin being different from that of other primitive tissues. 

The elastic network formed by these fibres may be extremely fine 
and delicate as in thin membranes ; or it may be coarser, as in the 
various ligamentous bands composed of this tissue ; or it may be 
spread out Hke a membrane, the interstices forming but a small part 
of its extent, as in the fenestrated 'membrane of the arteries. In 
the construction of yellow elastic ligaments, the fibres communicate 
with each other by means of short oblique bands which unite with 
adjoining fibres at acute or obtuse angles without any enlargement 
of the fibre with which they are joined. This circumstance has 

t iven rise to the idea of the fibres giving off branches, an expression 
erived from the division of bloodvessels, and another term bor- 
rowed from the same source has been apjjlied to their communication 
with each other — ^namely, inosculation ; but both these expressions 
in their literal meaning are incorrect. When yellow fibrous tissue 
is cut or tom, the fibres, in consequence of their elasticity, become 
clubbed and curved at the extremity, presenting a curled appearance 
which is a special character of this tissue. 

Connective Tissue, to which reference has already been made, 
is composed of both of the preceding kinds of fibrous tissue, the 
white or waving largely predominating. In the midst of the fibres 
numerous smaU masses of protoplasm are found ; these are irregu- 
lar in shape, are nucleated, and communicate with each other by 


♦ Anastomosing form of yellow fibrous tissue, ct. The fibres drawn apart to 
show the reticulate arrangement. Jj, The fibres in situ. 
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long slender processes. They are called the cormectwe tissue cor^ 
pusdes. The arrangement of these elementary filaments has 
already been pointed ont, and it is only necessary to state that this 
connective tissue is perhaps the most constantly present structure 
in every organ of the body. Under the name of areolar tissue it 
forms a complete envelope to the body underneath the integument. 
The term areolar is applied to it because when slightly stretched its 
component fibres can be separated, and meshes or areolae can be 
produced, the interstices containing in small quantity a fluid which 
moistens the filaments. During hfe these meshes, which commu- 
nicate with each other, sometimes become distended with an abnor- 
mal effusion of fluid, and this constitutes Anasarca. 

Besides the subcutaneous layer just named, the connective tissue 
exists as a submucous and subserous layer under these tissues re- 
spectively, and it also invests and 
separates all bloodvessels, nerves, 
and muscles to which it forms 
sheaths ; forms capsules for 
glands, penetrates into all the 
interstices of the organs, and with 
the bloodvessels enters into their 
substance, dividing them into 
lobes and lobules in the case of 
glands, and into fasciculi in the 
case of muscles and nerves. In 
truth it forms a kind of soft 
framework or skeleton for the 
whole bo(^, so that if we could 
conceive oi any agent which could 
extract all the characteristic 
molecules from the various or- 


Fig 4* 



gans and leave intact the fibrous 

framework, there would remain a spider-weblike model of the human 
form. 

Serous Membrane. — This is a thin transj)arent web which lines 
the interior of cavities containing viscera, and is so disposed as to 
facilitate movement. A serous membrane consists of two parts, 
one which lines the cavity, called the parietal layer ; the other, which 
is reflected from the wall of the cavity, and is prolonged over the con- 
tained organ, the visceral layer. These two layers are in contact 
on their free surtaces ; and from this free surface a very small 
quantity of limpid fluid is secreted, which serves the purpose of a 
lubricating medium, and so facilitates the gliding of the enclosed 
organ in its cavity. The serous membranes are all closed sacs re- 
taining their fluid contents, when from any cause there is an ab- 
norm^ effusion. The only exception to this is the peritoneum in 


♦ Portion of connective tissue, showing it to be composed of bands of white 
fibrous tissue, and of isolated yellow fibres. 
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the female, where at the extremity of the Fallopian tube the serous 
membrane is continuous with the mucous lining of the tube. In some 
eases, as the serous membrane of the heart and lungs, its arrange- 
ment is very simple ; in others, as the peritoneim, it is very com- 
plex, owing to the number of organs contained in the cavity ; but 
in aU the two layers can easily be made oul?. At the place where 
the reflection takes place, the vessels of the con- 
tained organ enter it. The viscus, although said 
to be surrounded by the serous membrane, is in 
reality outside of it. The accompanying plan of 
such a sac will give an idea of the manner of 
arrangement. 

In structure serous membrane consists of two 
l^ers : one, the deep or attached part, formed 
of fine fibres, and sometimes called the areolar 
layer ; the other forming the free surface, which 
consists of a layer of cells of scaly epithelium. 

Synovial Membranes. — These membranes are nearly identical in 
structure with the serous membranes, but the secretion is more 
viscid and something like the white of egg, 
whence the name. They line the cavities of 
joints, and are interposed between tendons and 
bones, when much friction or pressure is produced 
during their movements. 

Mucous Membrane is the tissue which lines 
all the internal passages which communicate with 
the surface of the body. It secretes a viscid 
fluid called mucus, which protects and lubricates 
its surface, so as to allow of the passage of sub- 
stances which otherwise would injure or irritate 
it. There are two great tracts of mucous mem- 
brane, called the gastro-pulmonary and genito- 
urinary. The first communicates with the sur- 
face of the body at the edge of the eyelid, nostril, 
mouth, and anus ; the second, at the orifice of the urethra in the 
male, of the vagina in the female. Every duct which opens into 
either of these tracts is a tubular prolongation of the mucous mem- 
brane ; and the various glands which pour their secretions into the 
alimentary canal on the one hand, and those connected with the 
bladder and organs of generation on the other, are but complicated 
ramifications of that membrane continued to them through their 
respective ducts. 

Besides these two principal tracts, mucous membrane also forms 



* Plan of a serous membrane. 1. Wall of cavity. 2. Parietal layer 
of serous membrane. 3. Visceral layer. 4. Vessel entering at the reflection. 
6. The contained organ. 

t Ideal section of a joint, a, cu The extremities of the two articulated 
bones. 6, h. The layers of cartilage which cover them, c, c, c, c. Synovial 
membrane covering the articular simaces, and passing from one to the other. 
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the ducts and secreting surface of numerous glands of a more or 
less complex kind, connected with the surface of the body. Thus 
there is the mammary gland and the perspiratory and sebaceous 
glands of the skin and ceruminous glands of the outer ear. 

The structure of mucous membrane is analogous to that of serous 
membrane, but more Complex. It consists of two portions — one, 
the coriumt a tough fibro- vascular layer ; the other the epithelium, 
composed of one or more layers of cells which rest on the corium. 

The corium in most situations is separated from the epithelial 
layer by a thin, structureless, transparent membrane — the basement 
membrane. Underneath this filmy structure lies the capillary 
plexus, and on it rest the epithelial cells. 

The true comum consists of a congeries of vessels— capillaries and 
lymphatics — woven into a compact tissue by interlacing fibres of 
connective tissue. The pink colour of mucous membrane depends 
on the capillary plexus seen through the semi-transparent cellular 
epithelium. In certain situations plain or involuntary muscular 
fibres occur among the other fibres, especially in the alimentary 
canal. The arrangement of the vessels of the capillary plexus 
differs in each situation, so that a portion of mucous membrane 
under examination can be recognised by its vessels alone — as for 
instance the villi of the intestines, the air-cells of the lung, &c. 

Submucous tissue. — The corium is connected to the structures on 
which it lies by a layer of areolar tissue, which is dense and firm in 
some situations, where its fibres are continuous with the interlacing 
fibres of the corium ; but in most it is loose, and permits the corium 
to glide on the surface on which it lies, so that it may be thrown 
into folds, or rugcs. The laxity of this submucous tissue renders it 
liable to be distended with fluid, as a result of inflammation, as in 
the case of chemosis of the conjunctiva and oedema of the glottis. 
The nature of the submucous tissue can be best examined by inflat- 
ing a piece of the small intestine which has been inverted after the 
mesentery has been cut off close to its attachment to the bowel. 

Epithelium is analogous to the epidermis in forming a layer of 
protection to the structure which it invests ; it constitutes the 
surface of the mucous membrane, and indeed of all the other inter- 
nal membranes of the body — namely, the serous and synovial mem- 
branes, the heart, the bloodvessels, and lymphatics. Like the 
epidermis also it is composed of minute cells, generated on the sur- 
face of the corium. These imbibing nutriment from the vascular 
corium increase in size, and are in turn succeeded by a fresh growth 
from below. In proportion as they are so pushed to the surface 
they get beyond the sphere of the corium, and thus become flat and 
shrivelled. This process of cell-formation being in constant opera- 
tion on all the surfaces of the body, the old cells of the surface of 
the epithelium are regularly cast off, while young cells take their 
place from below. A section of epithelium would, therefore, show 
cells in successive stages of formation and growth. 

The cells of epithelium present some differences of form and 
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fiKTrangement which have given rise to their division into four varie- 
ties — ^namely, squamous, columnar, spheroidal, and ciliated. 

The Squamous^ epithelium is so named from the conversion of its 
raperficial cells into thin, flattened, polyhedral squamse or scales, 
in which the original structure of the cell, together with its nucleus, 
is more or less effaced. On the serous 
7 .* membranes of the cavities of the body 

and on that of the blood and lymph 
vessels, the squamae form a single layer, 
mucous membrane, as on 
skin, there are several superimposed 
layers; hence the names ImieiLated, 
^ tesselatedf stratified ^ and pavement epi^ 

thelium have been given to this variety. 
The squamous epithelium is found on the conjunctiva; in the 
cavity of the nose near its external apertures ; in the mouth, fauces, 
and lower half of the pharynx ; in the oesopha^s, where it forms 
a thick layer, and termmates at the cardiac orifice of the stomach 
by a serrated border, ora sert^ata ; in the vulva, vagina, cervix uteri, 
and entrance of the urethra. 

The squamae are somewhat larger in the mouth and fauces 
than elsewhere ; in longest diameter they measure between 
and -g^ of an inch ; in the vagina between and ; and on the 
skin The nucleus, which is round or oval in shape, and flat- 
tened, measures in scales from the mouth of an inch. 

The Oolumna/r epithelium (cylinder epithelium) consists of cells, 
which have an elongated or pyriform shape, their bases being 
directed to the free surface, and their apices to 
t the corium. They are ranged side by side like 

columns, and their interstices are filled with a 
transparent jelly-like matrix, similar to that 
which connects the cells of the squamous epi- 
thelium. 

Mg. 8 .t Each column contains near its middle a 

nucleus, which gives it a swollen appearance, 
and the nucleus possesses one or more nucleoli ; from the trans- 
parency of the column the nucleus may be seen through its base. 
The columnar epithelium occurs in the stomach and bowels, urethra, 
gall-bladder, and ducts of glands. In the gall-bladder the nucleus 
18 less apparent than in other parts. 


• Epithelial scales from the mouth ; the large scale, magnified 810 times, 
exhibits the structure of the scale, as consisting of a nucleus with nucleolus 
in the centre ; and secondary nucleated cells, forming the body of the scale. 
Tn the other scales, magnified 155 times, the nucleus and nucleolus are alone 
seen distinctly ; the secondary cells being reduced to the appearance of a few 
granules dispersed through the scale. 

t Portion of columnar epithelium from one of the villi of the small intestines. 
1. IJ^uclens of the cell. 2. Membrane of the cell raised from its contents by 
the absorption of water. From the puppy; after Kblliker. 
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The Spheroidcd epithelimn, is composed of cells, which axe 
spheroid^ in shape, and more or 

less polyhedral from compression ; i 

in other respects they resemble in 
stractnre the cells of the i 
varieties. They are feuna in situa- 
tions where the squamous and 
columnar epithelium are continuous, 
and on that account have been 
named by Henle transitional epithelmm. The spheroidal epithe- 
lium also occurs in the excretory passages of the kidney, the bladder, 
and in the excretory ducts of the glands which open on 
the mucous membrane and skin. 

The Ciliated epithelium is characterized by the pre- 
sence of minute conical vibratile filaments (cilia) 
mounted on the broad ends of the columnar cells, or 
upon the free surface of those of the spheroidal kind. 

The cilia are in constant action, and produce a wave- 
like motion, which carries the secretions in contact 
with them towards the outlet of the organ in which 
they exist. They are found in the nose, and sinuses 
communicating with the nose ; in the nasal duct ; upper 
or respiratory part of the pharynx ; Eustachian tubes ; larynx, 
trachea, and bronchial tubes ; uterus and Fallopian tubes ; and 
serous membrane of the ventricles of the brain. 
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The epithelium of the mucous membrane of the alimentary 
canal is squamous in the mouth, guttural part of the pharynx, 
and oesophagus ; and columnar in the stomach, intestines, and 
mucous glands. In the upper or nasal portion of the pharynx the 
epithelium is columnar and ciliated, as belonging to the apparatus 
of the air-passages. In the mouth it is thin and continuous at the 
, outer edge of the lips with the epidermis ; in the oesophagus it is 


♦ Columnar epithelium from the small intestine : after Henle. Separate 
colunms, showing nucleus and nucleolus. / 1 

t Appearance of the surface formed by the apposition of the bases of several 

columns. . , *15 j 

t Cells of spheroidal epithelium from the walls of a hair tube, magninea 

i Cells of the columnar ciliated epithelium of the nose, magnified 310 
[1 Appeamnce of the surface formed by the apposition of the bases of the 
columnar ciliated epithelium. 
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tliick, and terminates by an abrupt and serrated border, ora a^rrata, 
at the cardiac orifice of the stomach ; below this point the ejbithe- 
littm is thin and transparent. \ 

The arrangement of the mucous membrane varies very muc^ in 
different situations. Sometimes it is closely adherent to the tis&ue 
on which it rests, as on the lips and cheeks 9 at other places it\ is 
loosely connected with the inner surface of a cavity, as the stomaclh, 
the contraction of which throws it into temporary folds or rugi®. 
In the small intestine it is raised into permanent folds called vatv 
vuU conni/ventes, and in the same situation little projections called " 
vilU exist. These are small conical elevations, about l-60th of an 
inch long, and are so numerous that when moistened they cause the 
mucous surface to have the appearance of velvet. 

The recessions of the mucous membrane are more numerous and 
more varied than the projections, and may be classified as follows ; 

Follicles i or simple involutions, like the finger of a glove. 

Tuhules, or elongated foUicles, which usually terminate by being 
convoluted like a ball of twine. 

Saccules, or pouch-like sacs, opening by a narrow neck on the 
surface. 

Each of these varieties may be found in a more complex form, 

and constitute a compound fol- 
Fig. 14.’^ licular, compound tubular, and 

compound saccular gland, or 
racemose gland. 

A compound follicular gland 
is just a follicle the termination 
of which is cleft into two or 
three divisions. In a compound 
tubular gland, such as the kid- 
ney, the tubules subdivide many times ; and to save space are 
usually convoluted, and along with some connective tissue form a 

Fig. 15.t 




very solid organ. The racemose glands consist of a number of 
saccules opening into the common duct. They are usually sur- 

• 1, simple follicle ; 2, tubular gland ; 3, saccular gland, 
t 1, confound follicle ; 2, compomad tubular gland ; 8, compound saccular 
or racemose gland. 
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rounded by a pretty £nn envelope, called tbe capsule, partitions 
of which project between the saccules or clusters of saccules, and 
form subdivisions called lobules. 

Other varieties of the mucous surface occur in special organs, and 
will be alluded to in their description. 

8Mn is essentially the same m structure as mucous membrane 
consisting of a deep layer called the cutis vera and the epidermis. 
Its description will be introduced in the chapter on the organs of 
sensation* 

Cartilage admits of classification into three kinds; true car- 
tilage, reticular cartilage, and fibrous cartilage. 

True cartilage is composed of a semi-transparent homogeneous 
substance (hy^ine or vitreous substance, matrix) contaming a 


Fig 16.* 



number of minute cells (cartilage cells) dispersed at short intervals 
through its structure. The cells are oval, oblong, or polyhedral m 
shape, and more or less flattened; their membranous envelope is 
thick and sometimes laminated, and they contain in their interior 
a clear fluid, together with nuclei, oil globules, and more or less 
granular matter. Cartilage cells have an average measurement of 
Y^^th of an inch in long diameter ; they are sometimes isolated, 
sometimes grouped in pairs, and sometimes disposed in a linear 
group of three or four. According to the observations of Dr. Beale 
and others, there are some forms of cartilage, especially during the 
stage of development, in which true cells cannot be found. The 
appearance of cells is produced by small masses of protoplasm 
(“germinal matter”), which at their surface become converted into 
“ formed material.” This substance separates the masses from each 
other, but there is no limiting membrane like a cell wall to separate 
them from the matrix or matter in which they lie. According to 
these observers the little mass of protoplasm is the essential part of 

* A portion of articular (true) cartilage from the head of the fibula The 
section is made vertically to the surface, and magnified 156 times. It exhibits 
the appearance and arrangement of the cells near the bone. The flexuous Ime 
to the left is the boundary of the bone. 



OABTILAGE, 


12 


a cell, the existence of a cell wall being an accidental occnrrence, or 
met with only occasionally. True cartilage is pearl-white or bluish 



and opaline in colour, its intercellular substance being semi-trans- 
parent, and homogeneous, or finely granular. These characters, 
however, are changed when it exhibits a ten- 
dency to ossify ; in which case the intercellular 
substance becomes fibrous and more or less 
opaque, its colour yellowish, and the cells 
filled with a greater number of oil-globules 
than in its natural state. The special chemical 
proximate principle of the matrix of cartilage 
IS chondrine, its cells yielding gelatine. 

The true cartilages are, the articular, costal, 
ensiform, thyroid, cricoid, arytenoid, tracheal, 
bronchial, nasal, meatus auris, pulley of the 
trochlearis muscle, and temporary cartilage or the cartilage of bone 
previously to ossification. 

jReticutar cartilage is composed of cells (i sV i^th of an inch in 
diameter), separated from each other by an opaque, fibrous, inter- 
cellular network, the breadth of the cells being considerably greater 
than that of the intercellular structure. The cells contain nuclei, 
granular matter, and oil-globules, the latter in greater number than 

* Arrangement of the cells in articular cartilage. The drawing is made 
fmm the same section as fig. 16, the part selected being midway between the 
free surface of the cartilage and the bone. 

t Arrangement of the cells in articular cartilage near to, and at its free surface. 
The figure is drawn from the same section as the two preceding. The edge to 
the ri^t, where the cells are most condensed, represents the free surface. The 
cells exhibit the fusiform shape. 

t Elementary part from cartilage of frog, treated with carmine, showing 
successive stages of conversion of germinal matter into matrix. 

§ A portion of reticular cartilage. The section is made from the pinna, and 
magnified 155 times. 


20 .§ 
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in true cartilage ; tlie fibres are short, imperfect, loose in texture, 
and yellowish ; and chemically there is an absence of chondrine. 
Inst^ces of reticular cartilage are, the pinna, epiglottis, and Eus- 
tachian tube. 

Fibrous caHilage is composed of an interlacement of fasciculi of 
white fibrous tissue, cdntaiuing in its meshes scattered groups of 
cartilage cells ; and the difference of density of different fibrous car- 

17 ^. 21 .* 



tilages isreferrible to the greater or less abundance and more or less 
condensed state of the fibrous tissue. In some, as in interarticular 
cartilages, the fibrous element exists in a concentrated form, while 
in the intervertebral substance it is loose, and contains an abun- 
dance of areolar spaces. 

Fibrous cartfiages admit of arrangement into four groups : inter- 
articular, stratiform, interosseous, and free. Instances of inters 
articular fibrous cartilages (menisci) are those of the lower jaw, 
sternal and acromial end of the clavicle, wrist, carpus, knee, to 
which may be added the fibrous cartilages 
of circumference, glenoid, and cotyloid. The 
stratiform fhrous cartilages are such as form 
a thin coating to the grooves on bone through 
which tendons play. The interosseous fibrous 
cartilages are the intervertebral substance 
and symphysis pubis. The free fibrous car- 
tilages are the tarsal cartilages of the eye- 
lids. 

Fat or Adipose tissue is composed of 
minute cells, aggregated together in clusters 
of various size within the areolas of common 
cellular tissue. The cells of adipose tissue 
are identical in manner of formation with 
other cells, being developed around nuclei, 
and increasing in size by the formation of 
fluid in their interior. In adipose cells, this 

• A portion of fibrous cartilage. The section is made from the symphysis 
pubis, and magnified 155 times. 

t Areolar and adipose tissue, a, a, fat-cells ; 5, 5, fibres of areolar tissue. 


Fig. 22,t 

r. 
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FAT OR ADIPOSE TISSUE. 


fluid, instead of bein^ albuminous as in other oeUs, is oleaginous, 
the oil at first appearing in separate globules, which subsequently 
coalesce into a single drop. Tne size of adipose cells at their full 
development is about -j^th of an inch in diameter ; when isolated 
they are globular in form, but are hexagoi|.^il or polyhedral when 
compressed. They are perfectly transparent, the cell-membrane 
being structureless and their nucleus disappearing as they attain 
their full size. 

Bone, muscle, nerve, bloodvessels, and lymphatics being com- 
plex tissues will be explained in the sections which refer to them. 
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CHAPTER 11. 


OSTEOLOGY. 


The skeleton is the bony framework which forms the support of 
the body, and affords points of attachment for the muscles by 
which the movements are effected. The fundamental part of the 
skeleton is the spine or vertebral column (from verto, I turn), 
because it is the axis around which all the other parts are disposed 
and on which they move. It exists in all animals possessing an 
internal skeleton, which are therefore called vertebrate animals. 

The vertebrate skeleton consists of a series of segments articu- 
lated with each other, each of which resembles its immediate neigh- 
bour in general plan, although there are great differences between 
those taken from different regions of the same skeleton. „ ^ 
As a general rule each segment consists of three essential ^ ' 
parts. A oQwtvQi ceyitrum, OU& oi the subdivisions of the 
vertebral column or the hody of a vertebra. Behind and 
in front, from this centre two plates of bone project, so 
arranged as to enclose a canal. That behind being for 
the lodgment of the nerve centres is called the neural 
canal. That in front, for the lodgment of the organs for 
the circulation and preparation of the blood, is called the 
visceral or hcemal canal or cavity. The plates of bone 
which enclose the neural canal are called the neurajpo- 
physeSf and together they constitute the neural arch. In 
like manner there is a hremal arch formed by hcBmayo- 
physes. These elements of a vertebral segment are seen in their 
greatest simplicity and perfection in the caudal vertebra of a fish. 
In other parts of the same skeleton, and in the skeletons of other 
animals, great differences are found, some of the parts of either 
arch being absent, and many additional elements introduced; 
the only constant part being the centrum or body which exists 
as the only element in the last bone of the coccyx and the ex- 
tremity of the tails of animals. In the human skeleton the most 
perfect segment is that of which the first dorsal vertebra is a 
part. The body of the vertebra is the centrum; th^ vertebral 
ring is the neural arch ; and the haemal arch is constituted by the 
first rib and its cartilage along with the upper piece of the sternum. 
Such a segment is c^led a complete vertebra, because it has a 

* Caudal vertebra of a fish. 1. Centrum. 2. Neural spine. 3. n«inal spine. 
4. Neural canal. 6. Ilflomal canal. 6: Neural arch. 7. Haemal arch. 
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lieamal as well as a netiral arcH. The first seven dorsal are the 
only complete vertebrse in the human skeleton if we exclude the 

skull, the segments of which 
are Usually considered as modi- 
fied vertebrae ; the parts of the 
base beiiig the centra ; the flat 
bones of the cranium the neural 
arches ; and the jaws the haemal 
arches. The other vertebral 
segments are incomplete from 
the absence of the haemal 
arches ; in the cervical region 
their place being occupied by 
the structures forming the 
neck ; and in the abdomen by 
the muscular walls of that ca- 
vity. In both, however, there 
are traces of the segmental plan, 
the anterior portions of the 
transverse processes of the cer- 
vical and lumbar vertebrae being 
rudwientary ribs, and the llnece transverece in the rectus muscle being 
the analogues of costal cartilages. 

The trunk of the body thus formed of vertebral segments has 
connected with it the limbs which are reckoned as ^pendages for 
the purposes of movement, and which vary in difierent animals 
according as their locomotion is on the land, in the water, or in the 
air. Yaried as are the modifications, there is a sufficient similarity 
between the limbs of terrestrial animals, the wings of birds, and the 
fins of fishes to enable us to see that they are all constructed on 
the same principle. 

BONE. 

Bone is composed of about one-third of animal substance, which 
is almost completely reducible to gelatine by boiling, and two-thirds 
of earthy and alkaline salts. The special constituents of bone are 
present m the following proportions : — 

Animal matter 33 parts. 

Calcium triphosphate „ 

Calcium carbonate . . . . . 8 „ 

Calcium fluoride 1 »» 

Magnesium phosphate 1 ,» 



Bones are divisible into four classes: 


100 „ 

-Long, flat, round, and 


* Segment of the skeleton at the level of the first dorsal vertebra. 1. Body 
or centrum. 2. Neural spine. 3. Haemal spine. 4. Neural canal. 6. Haemal 
canal. 6. Neural arch. 7 . Haemal arch. 
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The Long bones are fonnd principally in the limbs, and consist of 
a shaft and two extremities. The shaft is cylindrical or prismoid 
in form, dense and hard in texture, and hollowed in the interior 
into a medullary canal. The extremities are broad and expanded 
to articulate with adjoining bones ; and, in internal structure, are 
cellular or cancellous. •Upon the exterior of the bones are processes 
and rough surfaces for the attachment of muscles, and foramina for 
the transmission of vessels and nerves. The character of long bones 
is, therefore, their general type of structure and their divisibility 
into a central portion and extremities, and not so much their length ; 
for there are certain long bones, as the second phalanges of the toes, 
which are less than a quarter of an inch in length, and which, in 
some instances, exceed in breadth their longitudinal axis. The 
long bones are, the clavicle, humerus, radius and ulna, femur, tibia 
and fibula, metacarpal bones, metatarsal, phalanges, and ribs. 

Flat bones are composed of two layers of dense bone with an 
intermediate cellular structure, and are divisible into, surfaces, 
borders, angles, and processes. They are adapted to enclose cavi- 
ties : have processes upon their surface for the attachment of 
muscles ; and are perforated by foramina for the passage of nutrient 
vessels to their cells, and for the transmission of vessels and 
nerves. They articulate with long bones by means of smooth sur- 
faces plated with cartilage, and with each other, either by fibro- 
cartilaginous tissue, as at the symphysis pubis ; or bv suture, as in 
the bones of the skull. The two condensed layers of the bones of 
the skull are named, tables ; and the intermediate cellular structure, 
diploe. The flat bones are, the occipital, parietal, frontal, nasal, 
lachrymal, vomer, sternum, scapxdse, and ossa innominata. 

Short or round bones have an exterior shell of dense bone filled 
with spongy or cellular substance ; of this sort are the bones of the 
caipus and tarsus, and the sesamoid bones, including the patella. 

The Irregular bones include all that remain after the long, short, 
and fldt bones have been selected. They are essentially irregular in 
their form, in some parts flat, in others short and thick ; and are 
constructed on the same general principle as other bones. The 
bones of this class are, the temporal, sphenoid, ethmoid, superior 
maxillary, inferior maxillary, palate, inferior turbinated, hyoid, ver- 
tebrae, sacrum, and coccyx. 

Structure of Bone . — On examining the section of a bone it will 
be found that there are two varieties of osseous tissue ; one forming 
the exterior — ^hard, compact, dense; the other occupying the in- 
terior — spongy, cellular, cancellated. The best way to obtain a 
correct idea of the arrangement of bone substance is to study the 
appearance presented by a long bone, such as the tibia, which has 
b^n sawn longitudinally. The shaft is a hollow pillar, the walls 
of which are formed oi dense bone. The hollow interior is the 
medullary cavity, and in the recent state is filled with marrow. 
iThe upper and lower enlarged ends are formed of an exterior thin 
^“'1 of compact bone which surrounds a beautiful spider-weblike 

c 
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Bg. 25.* 



Fig, 26.t 


laUic6-worlc of osseouB tlireads, the meshes of which are also filled 
with oily marrow. After complete maceration all the membranous 
and oily matters are removed, and the dried bony structure alone 
is visible. On close observation it will be seen 
that the walls of the pillar consist of fibres or 
plates arranged in the ''direction of the bone, 
and that the cancellated texture of the ex- 
tremities is formed by the separation and 
divergence of threads of bone which proceed 
in the same direction as the walls till they 
reach and support the thin shell which encases 
the spongy texture of the end. The fibres 
diverge and decussate like the divisions of a 
Gothic window, and so enclose lozenge-shaped 
spaces, which are the cancelli. This arrange- 
ment, which always has reference to the direc- 
tion in which the bone is to bear pressure, 
adds greatty to the strength of the loose light part of the bones ; 
and this is further secured by little cross bars, which tie together 
the long slender fibres just described. 
The dense and spongy tissues are essen- 
tially the same in structure, and the 
difference is simply in the degree of 
closeness with which the fibres are 
packed. A perpendicular section of the 
body of a vertebra shows an example of 
reticular or cancellated texture where 
the bars are parallel and straight in 
accordance with the direction of the pressure. 

In flat bones the osseous substance is arranged as two plates of 
dense tissue, in some parts closely contiguous to each other, as in 
the scapula, in others separated by reticular tissue, or even by 
hollow spaces, as in the bones of the skull, where the intervening 
substance, in which the bloodvessels run, is called the diplod. 

The simplest arrangement of bone substance is to be found 
in the ethmoid and spongy bones of the face, the thin parti- 
tions of which are formed of a single plate of bone. This is 
nourished from the outside, no vessels entering into its sub- 
stance. 

Bone substance consists of minute granules which cohere by the 
medium of some second matter, which can be dissolved by pro- 
longed boiling in a Papin’s digester, thus leaving the granules free 
for examination. They are minute angular bodies of from to 



Tikm ^ diameter. 

This bone substance exist 


exists in the form of plates or lamellae, 


* Section of head of tibia, to show the cancellated texture, 
t Section of the body of a vertebra — ^perpendicular and transverse bar 
1, Vena Iwisis vertebrae. 
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which can be seen by examining a thin slice of bone which has 
been softened by having been steeped in diluted hydrochloric acid. 
The fibrous character of the lamella can be demonstrated by tearing 
strips from softened bones, by which it will be seen that the direc- 
tion of the plates is in that of the length of a bone. The further 
description of the minute structure of bone will be simplified by 
considering the mode of nourishment of bone. 

Feriosteum , — This is a fibrous membrane which covers the ex- 
terior of all bones except where they are encrusted with cartilage. 
It is a tough unyielding tissue, which adds to the strength and 
elasticity of the bones, and adhering very firmly, forms the means 
of attachment of the muscles and tendons. Its principal use is to 
afford a support and bed to the vessels entering the bone, and it 
may theremre be called the nourishing membrane to the exterior of 
the bone. When the periosteum is removed from bone by accident 
or disease, necrosis, or death of the bone, usually happens ; and 
conversely when a piece of diseased bone can be removed without 
destroying its periosteum ; in many instances the bone or a portion 
of it is reproduced from the membrane. This has given rise to the 
subperiosteal method of excising bones. 

Medullary Membrane or Endosteum . — The hollow shafts of long 
bones and the open or spongy texture are filled up with marrow or 
bone fat. This consists of minute oil vesicles, among which blood- 
vessels ramify, contained in the meshes of a delicate areolar tissue, 
which also forms a thin lining membrane to the hollow of the bone, 
hence called the medullary cavity. This medullary membrane is 
freely supplied with bloodvessels, which reach it through openings 
numerous and small at the extremities of long bones, and by a single 
vessel of considerable size which enters about the centre of the 
shaft through a channel called the nutritious foramen. The inner 
surface of the bone and the walls of the cancelli on which this 
membrane is applied, derive their nourishment from its blood- 
vessels, and processes of it extend into small 
canals in the dense tissue presently to be 27.* 

noticed. 

A certain thickness of the exterior of a bone 
and a similar amount of the inner surface 
derives its nourishment from the above two 
membranes, but in most bones there is a con- 
siderable amount of dense tissue, which is 
too far removed from either to draw its sup- 
port from it. 

This intervening portion is supplied by 
bloodvessels which enter little channels pro- 

♦ Plan of a section of a long bone. 1. Periosteimi. 2. Periosteal layer of 
bone, 3. Medullary membrane, 4. Medullary layer of bone. 5. Denso tissue 
beyond the reach of the periosteal and medullary vessels constituting the 
Haversian system. 6. Medullary cavity. 

c 2 
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vided for the purpose. These Haversim canals, as they are 
called, are little tubes running for the most part in the direction 
of the length of a bone, but so obliquely as to form frequent com- 
munication with each other, and those near the external and internal 
surfaces, with these surfaces respec- 
tively. The whole dense substance 
therefore is permeated by a network 
of tubules, so that when a thin trans- 
verse slice of bone is examined by the 
microscope, it is seen to be riddled with 
circular holes. The Haversian canals 
measure from ^ioo 
in diameter. A perpendicular section 
shows the communications with each 
other and with the surfaces of the bone. 

That portion of the dense tissue 
which derives its nourishment from the 
Haversian canals is arranged in con- 
centric lamellaB round these tubes, so 
that a long bone may be described as a 
series of hollow rods, the central canals 
of which are the Haversian tubes, 
bound together by an exterior wrapper consisting of several layers 
of lameU® (see Fig. 27). 

A further provision exists for bringing the nutritive fluid into 
more close relation to the bone substance than can be accomplished 

by the vascular mem- 
branes or Haversian 
canals. The whole of 
the dense tissue is per- 
meated by extremely 
minute channels called 
canaliculi. These pass 
through the periosteal 
and medullary layers 
at right angles to their 
surfaces, and radiate 
from the Haversian 
canals. They are 
smaller in calibre than 
the smallest capilla- 
ries, and serve to con- 
duct the nutritive fluid 
, , . , to the denser tissue. 

The canaliculi which radiate out from the Haversian canals are inter- 

♦ Vertical section of tibia, showing the net-work of Haversian canals, 
t Transverse section of a long hone, showing the Haversian system, the 
canals, concentric iamellee, canaheuh, and the lacunae. 


Fig 29 t 



Fig. 28.* 
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rupted in tlieir passage to the more distant concentric lamellsa by 
pouring their contents into little oval cavities called the lacuncB of 
bone. These are arranged in the form of circles between the 
lamellm, and into their sides next the canals numerous canaliculi 
enter, while from the further side still more numerous canaliculi 
diverge towards the iJicunae or circles further out. The lacunm 
therefore serve as reservoirs into which fluid from the vessels in the 
Haversian canals is poured on the one hand, and on the other they 
pass it on to the outer circles of bone. In this way the nourish- 
ment of those parts of bone most distant from the nutrient mem- 
branes is provided for by this intricate series of little channels and 
communicating reservoirs (fig. 29). A thin section of bone is 
one of the most beautiful of aU microscopic objects. 

These lacunse were at one time called the “osseous corpuscles,” 
from the idea that they were solid dark particles. The cause of 
the misconception was that, during the grinding of a layer of bone 
the finer porosities get filled up with the ddbris, and by transmitted 
light appear black, so that a 
very much magnified view of 
a “ corpuscle” and its canali- 
culi resembles a black insect 
^the lacuna representing the 
body, the canahculi the legs. 

Virchow has shown that 
in fresh bones there is in 
every lacuna a delicate walled 
cell completely filling it with 
clear contents and a single 
nucleus. He believes that the canaliculi are small processes which 
connect neighbouring cells. 

The lacunae and their corresponding canaliculi are to be found 
in all parts of a bone, and in bones however thin — although Haver- 
sian canals are only found in those of some thickness. In the 
eriosteal and medullary layers of long bones, and in very thin 
ones, their arrangement has reference to the surface of the bone, as 
it had in the Haversian system ; the flat of the oval being turned 
toward the nutrient membrane, so that their canaliculi may com- 
municate with it for the absorption of fluid nourishment. 

Development of Bone. — Bone, in its earliest stage, is composed 
of an assemblage of minute cells, which are soft and transparent, and 
are disposed within the embryo in the site of the future skeleton. 
From the resemblance which the soft bone-tissue bears to jelly, this 
has been termed the gelatinous stage of osteo-genesis. As development 
advances, the cells, heretofore loosely connected together, become 
separated by the interposition of a transparent intercellular sub- 
stance, which, at first fluid, gradually becomes hard and condensed. 

* LacunsB of osseous substance, magnified 600 diameters : — a, central cavity ; 
6, its ramifications or canaliculi. 


Fig. 30.* 
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The^ mrtilagmous stage of osteo-genesis is now established, and 
cartilage is shown to consist of a transparent basis-substance, 
having minute cells disseminated through it at pretty equal dis- 
tances. Coincident with the formation of cartilage is the develop- 
ment of vascular canals in its substance, the canals being formed 
by the union of the cells in rows, and the subsequent liquefaction 
of their adhering surfaces. The change which next ensues is the 
concentration of the vascular canals towards some one point ; for 
example, the centre of the shaft in a long, or the mid-point of a flat 
bone, and here the purictam ossificatlonisf or centre of ossification, is 
established. What determines the vascular concentration now 
alluded to, is a question not easily solved, but that it takes place 
is certain, and the vascular punctum is the most easily demonstrable 
of all the phenomena of ossification. 

During the formation of the punctum ossificationis, changes 
begin to be apparent in the cartilage cells. Originally, they are 
simple nucleated cells (5^^ to diameter), having 

a rounded form. As growth proceeds, they become elongated, and 
it is then perceived tiiat’ eacn cell contains two and often three 
nucleoli, around which smaller cells are in progress of formation. 
If we examine them nearer the punctum ossificationis, we find that 
the young or secondary cells have each attained the size of the 
parent cell (joVo inch), the membrane of the parent cell has 
disappeared, and the young cells are separated to a short distance 
by freshly effused intercellular substance. Nearer still to the 
punctum ossificationis a more remarkable change has ensued, the 
energy of cellule repro4uction has augmented with proximity to 
the ossifying point, and each cell, in place of producing two, gives 


Fig. 31.* 



birth to four, five, or six young cells, which rapidly destroy the 

• Figures illustrative of the development of bone ; magnified 155 times, and 
drawn with the camera lucida. A- A portion of cartilage the farthest removed 
from the seat of ossification, showing simple nucleated cells, having an ordinary 
size of of an inch, long diameter, b. The same cartilage, nearer the seat 
of ossification ; each simple cell has produced two, a little larger than the cells 
in figure a. 
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parent membrane and attain a j?reater size (-j-^ of an inch) than 
the parent cell, each cell being, as in the previous case, separated 
to a slight extent from its neighbour by intercellular substance. 
By one other repetition of the same process, each cell producing four, 

• Fig. 32.» 



five, or six young cells, a cluster is formed, containing from thirty 
to fifty cells. These clusters lie in immediate relation with the 
punctum ossificationis ; they are oval in figure (about ^ io 
an inch in length by 5 ^^ in breadth), and elongated in the 


Fig. 33. t 



direction^ of the long axis of the bone. The cells composing the 
cluster lie transversely with regard to its axis. In the first in- 

* The same cartilage, still nearer the seat of ossification ; each single cell of 
B has given birth to four, five, or six cells, which form clusters. The clusters 
become larger towards the right of the figure, and their cells more numerous 
and larger, of an inch, long diameter. 

t The same cartilage at the seat of ossification ; the clusters of cells are 
arranged in columns ; the intercellular spaces, between the columns, being 
of an inch in breadth. To the right of the figure osseous fibres are seen 
occupying the intercellular spaces, at first bounding the clusters laterally, then 
splitting them longitudinally, and encircling each separate cell. The greater 
opacity of the right-hand border is due to a threefold cause — namely, increase 
ot osseous fibres, opacity of the contents of the cells, and multiplication of oil 
globules. In the lower part of the figure some attempt has been made to show 
the texture of the cells. 
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stance they are closely compressed, but by degrees are parted by a 
thin layer of intercellular substance, and each cluster is separated 
from neighbouring clusters by a broader layer (-g-^ of an inch) of 
intercellular substance. Such are the changes which occur in car- 
tilage preparatory to the formation of bone. 

Ossmeation is accomplished by the formation of very fine and 
delicate fibres within the intercellular substance : this process com- 
mences at the punctum ossificationis, and extends from that point 
through every part of the bone, in a longitudinal direction in long, 
and in a radiated direction in flat bones. Starting from the punc- 
tum ossificationis, the fibres embrace each cluster of cells, and then 
send branches between the individual cells of each group. In this 
manner the network, characteristic of bone, is formed, while the 
cells by their conjunction constitute the permanent areolae and 
Haversian canals. With a high magnifying power, the delicate 
ossific fibres here alluded to are seen themselves to be composed of 
minute cells, having an elliptical form and central nuclei. These 
cells attract into their interior the calcareous salts of the blood, 
and their nuclei become developed into the future lacuna). It is 
possible also that some of the cartilage cells become lacunae in the 
fully developed bone. 

During the progress of the phenomena above described, the con- 
tents of the cells undergo certain changes. At first, they are trans- 
parent, then they become granular, and still later opaque, from the 
presence of amorphous matter mingled with nuclei, nucleoli, and 
the remains of secondary cells. In the latter state the cells contain 
an abundance of minute oil globules, which increase in size as the 
ossific changes advance, and in the newly formed osseous areolm, 
have attained the ordinary size of adipose cells. 

Cartilaginification is complete in the human embryo at about 
the sixth week ; and the first point of ossification is observed in the 
clavicle at about the fifth week. Ossification commences at the 
centre, and thence proceeds towards the surface ; in flat bones the 
osseous tissue radiates between two membranes from a central point 
towards the periphery, in short bones from a centre towards the 
circumference, and in long bones from a central portion, (^iapliysis, 
towards a secondary centre, ep'ipliysis, situated at each extremity. 
Large processes, as the trochanters, are provided with a distinct 
centre of development, which is named apophysis. 

The growth of bone in length takes place at the extremity of the 
diaphysis, and in bulk by fresh deposition on the surface ; while 
the mediillary canal is formed and increased by absorption from 
within. . ■ . . . 

The period of ossification is different in different bones ; the order 
of succession may be thus arranged : — 

During the fifth week, ossification commences in the clavicle, 
lower jaw, and upper jaw. 

During the shetn week, in the femur, humerus, tibia, radiu.s, and 
ulna. 
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During the seventh and eighth weeks, in the fibula, frontal, occi- 
pital, sphenoid, ribs, parietal, temporal, nasal, vomer, palate, ver- 
tebrae, first three pieces of sacrum, malar, metacarpus, metatarsus, 
third phalanges of the hands and feet, and ilium. 

During the third month, in the first and second phalanges of 
the hands and feet, lachrymal bone, and ischium. 

During the fifth laonth, in the mastoid portion of the temporal, 
ethmoid, inferior turbinated, sternum, os pubis, and last two pieces 
of sacrum. 

During the sixth month, in the body and odontoid process of the 
axis, and in the os calcis. 

During the seventh month, in the astragalus. 

During the tenth month, in the cuboid bone and os hyoides. 

During the first vyear, in the coracoid jirocess of the scapula ; first 
piece of the coccyx, inferior turbinated bone, last piece of the ster- 
num, anterior arch of the atlas, os magnum, os unciforme, and ex- 
ternal cuneiform bone. 

During the third year, in the cuneiform of the carpus, internal 
cuneiform of the tarsus, and patella. 

During the fourth year, in the middle cuneiform and scaphoid of 
the tarsus. 

During the fifth year, in the trapezium and os semilunare. 

During the seventh year, in the second piece of the coccyx. 

During the eighth year, in the scaphoid of the carpus. 

During the ninth year, in the os trapezoides. 

During the twelfth year, in the os pisiforme and third piece of 
the coccyx. 

During the eighteenth year, in the fourth piece of the coccyx. 

The ossicula auditus are the only bones completely ossified at 
birth ; the vertebrae are not completed until the five-and-twentieth 
year. 

The entire osseous framework of the body constitutes the skeleton, 
which in the adult man is composed of two hundred distinct bones. 
They may be thus arranged : — 


Cranium , 

Face 

Yertebral column 
Sacrum and Coccyx 
Sternum and ribs 
Upper extremities . 
Lower extremities . 
Patellae . 

Os hyoides 


J I Skull. 

24 
2 

25 
64 
60 

2 

1 


200 


The eheleton is divisible into : 1. The vertebral column, or central 
axis. 2. The head and face, or superior development of the central 
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axis.^ 8. TEe Eyoid arcE. 4. TEe tEoracic arcE and upper ex- 
tremities. 5. TEe pelvic arcE and lower extremities. 


VERTEBRAL COLUMN. 


TEe veHehral column is tEe first and only mdiment of internal 
skeleton in tEe lower Vertebrata, and constitutes the type of that 
great division of the animal kingdom. It is also the first developed 
portion of the skeleton in man, and the centre around which all the 
other parts are produced. In its earliest formation it is a simple 
cartilaginous cylinder, surrounding and protecting the primitive 
trace of the nervous system ; but as it advances in growth and 
organization, it becomes divided into distinct pieces, which con- 
stitute vertebrcB.* 

The vertebras admit of a division into true and false. The true 
vertebrae are twenty-four in number, and are classed, according to 
the three regions of the trunk which they occupy, into cervical, 
dorsal, and lumbar. The false vertebrae consist of nine pieces 
united into two bones, the sacrum and coccyx. The arrangement 
of the vertebrae may be better comprehended by means of the 
accompanying table : — 


True vertebrae 
24 


( 7 Ceiwical, 
< 12 Dorsal, 

( 5 Lumbar. 


False vertebrae C 5 Sacnim, 
9 i4i Coccyx. 


Characters of a Vertebra , — vertebra consists of a body, two 
laminae, a spinous process, two transverse processes, and four arti- 
cular processes. The body is the sohd part of the vertebra ; and, by 
its articulation with adjoining vertebrae, gives strength and sup- 
port to the trunk. It is flattened above and below, convex in front, 
and slightly concave behind. Its anterior surface is constricted 
around the middle, and pierced by numerous small openings, which 
give passage to nutritious vessels. On its posterior surface is a 
single irregular opening, or several, for the exit of the venae basis 
vertebrae. 

TEe laminoe commence upon the sides of the posterior part of the 
body of the vertebra by two 'pedicles ; they then expand ; and, arch- 
ing backwards, enclose a foramen^ which serves for the protection 
of the spinal cord. The upper and lower border of the laminae are 
rough for the attachment of the ligament a subflava. The con- 
cavities above and below the pedicles are the intervertebral notches. 
The spinous process stands backwards from the angle of union of the 
laminae. It is the succession of these projecting processes along the 
middle line of the back, that has given rise to the common designa- 
tion of the vertebral column, the spine. The use of the spinous 
process is for the attachment of muscles. The iransverse processes 
project one at each side from the laminae of the vertebra ; they also 

* See description of the vertebrate skeleton, page 15. 
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are intended for the attachment of muscles. The articular proceseeSf 
four in number, stand upwards and downwards from the lamince, to 
aarticulate with the vertebra above and below. 

Cervical Vertehroe. — In a cervical 
vertebra the bod^ is smaller than * 

in the other regions ;• it is thicker 
before than behind, broad from side 
to side, concave on the upper sur- 
face, and convex below, so that, 
when articulated, the vertebrae lock 
the one into the other. The lamince 
are narrow and long, and the in-^ 
eluded spinal foramen large and 
triangular. The ^ superior inter- 
vertebral notches are snghtlj deeper 
than the inferior ; the mferior being 
the broadest. The spinous process 
is short and bifid at the extremity, increasing in length from the 
fourth to the seventh. The transverse processes are also short 
and bifid, and deeply grooved along the upper surface for the 
cervical nerves. Piercing the base of the transverse process is 
the vertebral foramen, f which gives passage to the vertebral 
artery and vein, and vertebral plexus of nerves. The transverse 
processes in this region are formed by two small developments, 
which proceed, the one from the side of the body, the other from 
the pedicle of the lamina, and unite near their extremities to enclose 
the circular area of the vertebral foramen. The anterior of these 
developments is the rudiment of a cervical rib ; the posterior, the 
analogue of the transverse processes in the dorsal region. The 
extremities of these developments are the anterior and posterior 
tubercle of the transverse process. The articular processes are 
oblique ; the superior looking upwards and backwards ; the inferior, 
downwards and forwards. 

There are three peculiar vertebrae in the cervical region : — The 
first, or atlas ; the second, or axis ; and the seventh, or vertebra 
prominens. 

The Atlas (named from supporting the head) is a simple ring of 
bone, without body, and composed of arches and processes. The 
anterior arch has a tubercle on its anterior surface, for the attach- 

A central cervical vertebra, seen upon its upper surface. 1. The body, 
concave in the middle, and rising on each side into a sharp ridge. 2. The 
lamina. 3. The pedicle, rendered concave by the superior intervertebral notch. 
4, The bifid spinous process. 6. The bifid transveise process. The number 
is placed in the concavity between the anterior and posterior tubercle, between 
the two processes which correspond with the rudimentary rib and the true 
transverse process. 6. The vertebral foramen. 7. The superior articular pro- 
cess, looking backwards and upwards. 8. The inferior articular process. 

t Sometimes, as in a vertebra now before mo, a small additional opening 
exists by the side of the vertebral foramen, in which case it is traversed by a 
second vein. 
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ment of the lon^s coUi mnscle ; and on its posterior aspect is a 
smooth surface, tor articulation with the odontoid process of the axis . 

The posterior arch is longer and more slender than the anterior, 
and flattened from above downwards; at its middle is a rudimentary 

spinous process ; and upon 
35 • its upper surface, near the 

articular processes, a shallow 
groovef at each side, which 
represents a superior inter- 
vertebral notch, and supports 
the vertebral artery (just 
before it perforates the dura 
mater) and the first cer- 
vical nerve. The interver- 
tebral notches are peculiar, 
from being situated behind 
the articular processes, instead of before them as in the other 
vertebras. The transverse processes are remarkably large and 
longf, and pierced by the foramen for the vertebral artery. The 
articular processes are situated on the most bulky and strongest 
part of the atlas. The superior are oval and concave, and look 
mwards, so as to form a kind of cup for the condyles of the occipital 
bone, and are adapted to the nodding movements of the head ; the 
inferior are circular, and nearly horizontal, to permit of the rota- 
tory movements. Upon the inner face of the lateral mass which 
supports the articular processes, is a small tubercle at each side, to 
which the extremities of the transverse ligament are attached, a 
ligament which divides the ring of the atlas into two unequal 
segments ; the smaller and anterior, for receiving the odontoid pro- 
cess of the axis ; the larger and posterior, to give passage to the 
spinal cord and its membranes. 

The Axis (vertebra dentata) is so named from having a process, 
shaped like a tooth, upon which the head turns on a pivot. The 
tody is of large size, and supports a strong process, the odontoid, 
which rises perpendicularly from its upper surface. The odontoid 
process presents two articulating surfaces : one on its anterior face, 
to articulate with the anterior arch of the atlas ; the other on its 
posterior face, for the transverse ligament ; the latter surface con- 
stricts the base of the process, which has given rise to the term 
neck applied to this part. Upon each side of its apex is a rough 

* The upper surface of the atlas. 1. The anterior tubercle projecting from 
the anterior arch. 2. The articular surface for the odontoid process on the 
posterior surface of the anterior arch. 3. The posterior arch, with its rudi- 
mentary spinous process. 4. The intervertebral notch. 5. The transverse 
process. 6. The vertebral fommen. 7. Superior articular surface. 8. Tubercle 
for the attachment of the transverse ligament. The tubercle referred to is 
lust above the head of the figure ; the convexity below it is the margin of the 
inferior articulating process. 

t This groove is sometimes converted into a foramen. 
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depression, for the attachment of the alar ligaments ; and running 
down from its base, on the anterior surface of the body of the 
vertebra, a vertical ridge, with a depression at each side for the 
attachment of the longus colli muscle. 

The lamince are large *and strong, and 
unite posteriorly to form a long and 
bifid spinous process, which is concave 
beneath. The transverse processes are 
rudimentary, not bifid, and project only 
so far as to enclose the vertebral fora- 
men, which is directed obliquely out- 
wards instead of perpendicularly as in the 
other vertebras. The superior art iculating 
processes are situated on the body of the 
vertebra, at each side of the odontoid process. They are circular 
and nearly horizontal, having a slight inclination outwards. The 
inferior articulating processes look downwards and forwards, as do 
the same processes in the other cervical vertebras. The superior 
intervertebral notch is remarkably shallow, and lies behind the 
articular process as in the atlas. The lower surface of the body is 
convex, and is received into the concavity upon the upper surface 
of the third vertebra. 

The Vertebra prominens, or seventh cervical, approaches in cha- 
racter the upper dorsal vertebrae. It has received its designation 
from having a very long spinous process, which is single and termi- 
nated by a tubercle, and forms a projection on the back part of the 
neck ; to the extremity of this process the ligamentum nuchae is 
attached. The transverse processes are but slightly grooved along 
the upper surface, have each a small foramen lor the transmission 
of the vertebral vein, and present only a rudimentary bifurcation 
at their extremity. Sometimes the anterior tubercle represents a 
small but distinct rib. 

Dorsal Vertebroe. — The body of a dorsal vertebra is as long from 
before backwards as from side to side, particularly in the middle of 
the dorsal region ; it is thicker behind than before, a,nd marked on 
each side by two half articulating surfaces for the heads of two ribs. 
The pedicles are strong, and the laminoe broad and thick ; the spinal 
foramen small and round, and the inferior intervertebral notch of 
large size, the superior can scarcely be said to exist. The spinous 
process is long, prismoid, directed very obliquely downwards, and 
terminated by a tubercle. The transverse processes are large and 

* A lateral view of the axis. 1. The body ; the number is placed on the 
depression which gives attachment to the longus colli. 2. The odontoid pro- 
cess. 3. The smooth facet on the anterior surface of the odontoid process 
which articulates with the anterior arch of the atlas ; the facet for the trans- 
verse ligament is beneath No. 2, where the constriction called the neck of the 
odontoid process is seen ; the bulk of the process between 2, 8, would repre- 
sent its head. 4. The lamina, 6. The spinous process. 6. The transverse 
process, pierced obliquely by the vertebral foramen. 7. The superior articular 
surface. 8. The inferior articular process. 


Fig, 36.* 
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and directed obliquely backwards. Upon the anterior and 
empenor aspect of tbeir summits is a small facet for the articulation 

of the tubercle of a rib. The arti- 
cular proceesee are vertical, the supe- 
rior facing directly backwards, the in- 
ferior directly forwards. 

The peculiar vertebrae in the dorsal 
region are, the first, ninth, tenth, 
eleventh, and twelfth. The^rs^ dorsal 
vertebra approaches very closely in 
character the last cervical. The body 
is broad from side to side, and concave 
above. The superior articular pro- 
cesses are oblique, and the spinous 
process horizontal. It has an entire 
articular surface for the first rib, and 
a half surface for the second. The 
ninth dorsal vertebra has only one half articular surface at each 
side. The tenth has a single entire articular surface at each side. 
The eleventh and twelfth have each a single entire articular surface 
at each side; they approach in character the lumbar vertebrae; 
their transverse processes are very short, trifid at their summit, and 
have no articulation with the corresponding ribs. The transverse 
processes of the twelfth dorsal vertebra are rudimentary, and its 
inferior articular processes look outwards. 

Lumho/r Vertehroe . — These are the largest pieces of the vertebral 

column. The body is broad and 
large, and thicker before than 
behind. The 'pedicles very 
strong : the lammce short, thick, 
and broad; the inferior inter- 
vertebral notches very large, and 
the spinal foramen large and 
oval. The spinous process is 
thick and broad. The transverse 
processes (costiform processes) 
are slender, pointed, and directed 
very slightly backwards. The superior articular processes are 
concave, and look backwards and inwards ; the inferior convex, 

* Lateral view of a dorsal vertebra. 1. The body. 2, 2. Articular facets 
for the heads of ribs. 3. The pedicle. 4. The superior intervertebral notch. 
6. The inferior intervertebral notch. (5. The spinous process. 7. The extre- 
mity of the transverse process, marked by an articular surface for the tubercle 
of a rib. 8. The two superior articular processes looking backwards. 9. The 
two inferior articular processes looking forwards. 

t Lateral view of a lumbar vertebra. 1. The body. 2. The pedicle. 8. The 
superior intervertebral notch. 4. The inferior intervertebral notch. 6. The 
spmouB process. 6.’ The transverse process. 7. The superior articular pro- 
cesses, 8. The inferior articular processes. 9. The posterior transverse 
process. 


Fig, 38. t 
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looks forwards and outwards. Projecting backwards and up- 
wards from the superior articular process is a short and flattened 
tubercle or posterior transverse process, and in a strongly marked 
vertebra there is not unfrequentlj at the base of this a smaller 
tubercle which has a direction downwards. The last lumbar ver- 
tebra diflers from the •rest in having the body very much bevelled 
posteriorly, so as to be thick in front and thin behind, and the trans- 
verse process thick and large. 

General Considerations. — Viewed as a whole, the vertebral column 
represents two pyramids applied base to base, the superior being 
formed by all tne vertebrae from the second cervical to the last 
lumbar, the inferior by the sacrum and coccyx. Examined more 
attentively, it will be seen to be composed of four irregular pyra- 
mids, applied to each other by their smaller extremities and by 
their bases. The smaller extremity of the uppermost pyramid is 
formed by the axis, or second cervical vertebra ; and its base, by the 
first dorsal. The second pyramid is inverted ; having its base at 
the flrst dorsal, and the smaller end at the fourth. The third 
pyramid commences at the fourth dorsal, and gradually enlarges to 
the fifth lumbar. The fourth pyramid is formed by the sacrum 
and coccyx. 

The bodies of the vertebrae are broad in the cervical region ; nar- 
rowed almost to an angle in the middle of the dorsal, and again 
broad in the lumbar region. The arches are broad and imbricated 
in the cervical and dorsal regions, the inferior border of each over- 
lapping the superior of the next ; in the lumbar region an interval 
is left between them. A considerable interval exists between the 
cranium and atlas, and another between the last lumbar vertebra 
and sacrum. 

The spinous processes are horizontal in the cervical, and become 
gradually oblique in the upper part of the dorsal region. In the 
middle of the dorsal region they are nearly vertical, and imbricated, 
and towards its lower part assume the direction of the lumbar spines, 
which are quite horizontal. The transverse processes developed in 
their most rudimentary form in the axis, gradually increase in 
length to the first dorsal vertebra. In the dorsal region they pro- 
ject obliquely backwards, and diminish suddenly in length in the 
eleventh and twelfth vertebrae, where they are very small. In the 
lumbar region they increase in length to the middle vertebra, and 
again subside to the last. 

The transverse processes consist essentially of two parts, the 
anterior of which in the dorsal region is the rib, while the posterior 
retains the name of transverse process. In the cervical region these 
two elements are quite apparent, both by their difierent points of 
attachment to the vertebra, and by the vertebral foramen which 
divides them at their base. In the lumbar region the so-called 
transverse processes are in reality lumbar ribs, while the transverse 
processes will be found behind them in a rudimentary state, deve- 
loped like the true transverse processes in the cervical region, from 
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the superior articular processes. When the anterior and posterior 
transverse processes are examined in relation with each other, they 
vdll he observed to converge ; if they were prolonged they would 
unite as in the cervical region and enclose a fora^ien, or they would 
rest in contact as in the dorsal region, or become consolidated as in 
the formation of the sacrum. Moreover, thfe posterior transverse 
processes are directed upwards, and if they were prolonged, they 
would come into contact with a small tubercle which is found at 
the base of the posterior transverse process (in strongly marked 
vertebrse) in the vertebra above. This junction would form a pos- 
terior intervertebral foramen, as actually occurs in the sacrum. In 
brief, the lumbar vertebrae exhibit those transitional changes which 
are calculated, by an easy gradation, to convert separate vertebras 
into a solid bone. The transverse processes of the eleventh and 
twelfth dorsal vertebrae are interesting in a transcendental point of 
view, as exhibiting a tendency, which exists obscurely in all the 
rest, to trifurcate. Now, supposing these three branches to be 
lengthened in order to fulfil their purposes, the anterior would con- 
stitute the articulation or union with a rib, while the superior and 
inferior would join similar branches in the vertebra above and below, 
and form a posterior invertebral foramen. 

The intervertehral foramina formed by the juxtaposition of the 
intervertebral notches are smallest in the cervical region, and gra- 
dually increase to the last lumbar. On either side of the spinous 
processes, and extending the whole length of the column, is the 
vertebral groove, which is shallow and broad in the cervical, and 
deeper and narrower in the dorsal and lumbar regions. It lodges 
tii^rincipal muscles of the back. 

Viewed from the side, the vertebral column presents several 
curves, the principal of which is situated in the dorsal region, the 
concavity looking forwards. In the cervical and lumbar regions the 
column is convex in front ; and in the pelvis an anterior concave 
curve is formed by the sacrum and coccyx. Besides the antero- 
posterior curves, a slight lateral curve exists in the dorsal region, 
having its convexity towards the right side. 

Development . — Tne vertebrae are developed by three primary and 
five secondary centres or epiphyses. The primary centres are, one 
for each lamella, and one for the body ; the epiphyses, one for the 
apex of the spinous process, one for that of each transverse process, 
one for the upper and one for the under surface of the body. Ex- 
ceptions to this mode of development are met with in the atlas, 
aaas, vertebra prominens, and lumbar vertebrae. The atlas has four 
centres ; one for each lateral mass, one (sometimes two) for the an- 
terior arch, and one for the centre of the posterior arch. The axis 
has five : one (sometimes two) for the body, two for the odontoid 
wooess, appearing side by side in its base, and one for each lamella. 
ITie v&riehra prommene has two additional centres for the anterior 
or costal s^ments of the transverse processes, aird the lumbar ver» 
tehrm two for the posterior segments of the transverse processes. 
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The primary centres of the vertebrse make their appearance 
during the seventh or eighth week of embryonic existence, Ihe 
lamella being somewhat in advance of the body. From the lamella 
are produced the spinous, transverse, and articular processes, and 
the sides of the body ; they unite, to complete the arch, one year 
after birth, and with the body during the nfbh year. The epiphyses 
for the extremities of the spinous and transverse processes make 
their appearance at fifteen or sixteen, and become united between 
twenty and twenty -five. The epiphyses of the body are somewhat 
later in appearance, and are consolidated between the periods of 
twenty-five and thirty years of age. 

The ossific centres, for the lateral masses, of the atlas, appear at 
the same time as those of the other vertebrae ; they unite posteriorly 
at the end of the second year, by the intervention of the centre for 
the posterior arch. The one or two centres of the anterior arch 
appear during the first year, and become consolidated with the 
lateral pieces during the fifth or sixth year. The axis develops its 
lateral pieces at the same time as the other vertebrae ; they join 
posteriorly soon after birth, and with the body during the fourth 
or fifth year. The centres for the body and odontoid process appear 
during the sixth month, and are consolidated during the third year. 
The body of the axis is more largely developed at birth than that 
of the other vertebrae. The costal segments of the vertebra fromi^ 
nens appear during the second month, and become united to the 
body at the fifth or sixth year ; they sometimes remain perma- 
nently separate, and constitute cervical ribs. The transverse pro- 
cess of the first lumbar vertebra has sometimes a distinct centre, 
which may remain permanently separate, in that case forming a 
lumbar rib. 

The ossification of the arches of the vertebra? commences from 
above, and proceeds gradually downwards ; hence arrest of develop- 
ment gives rise to spina bifida, generally in the loins. Ossification 
of the bodies, on the contrary, commences at the centre, and 
proceeds from that point towards the extremities of the column ; 
hence imperfection of the bodies occurs either in the upper or lower 
vertebrae. 

Attachment of Muscles. — To the atlas are attached nine pairs of 
muscles; the longus colli, rectus anticus minor, rectus lateralis, 
rectus posticus minor, obliquus superior and inferior, splenius colli, 
levator anguli scapulae, and first intertransver sales. 

To the axis are attached elev-en pairs — viz., longus colli, inter- 
transversales, obliquus inferior, rectus posticus major, interspinales, 
semi- spinalis colli, multifidus spinae, levator anguli scapulae, splenius 
colli, transversalis cervicis, and scalenus medius. 

To the remaining vertebrce collectively, thirty-one pairs and one 
single muscle — viz., posteriorly^ trapezius, latissimus dorsi, levator 
anguli scapulae, rhomboideus minor and major, serratus posticus 
superior and inferior, splenius, sacro-lumbalis, longissimus dorsi, 
spinalis dorsi, cervicalis ascendens, transversalis cervicis, trachelo- 

D 
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naastoidetis, oomplextis, semispinalis dorsi and colli, mtiltiddus 
BpinfiB, interspinales, intertranaversales, levatores oosl^rum : ante* 
Aorl/yf rectus anticus major, longus colli, scalenus anticus, medius, 
and posticus, psoas magnus, psoas parvus, (juadratus lumborum, 
di^nragm, olSiquus intemus and transversalis. 

The Sacbum is a triangular bone, situated at the lower extremity 
of the vertebral column, and formed by the consolidation of five 

false vertebrae. It is divisible into an 
anterior and posterior surface, two 
lateral and a superior border, and an 
inferior extremity. 

The anteHor swrface is concave, and 
marked by four transverse lines, which 
indicate its original constitution of five 
separative pieces. At the extremities 
of these lines, on each side, are the 
four anterior sacral foramina, which 
diminish in size from above down- 
wards, and transmit the anterior sacral 
nerves. The projection of the superior 
j)iece is the sacro-vertebral angle or 
‘promontory. 

The posterior surface is narrower 
than the anterior, and convex. On 
the middle line is a rough crest formed by the rudiments of four 
spinous processes, the fifth remaining undeveloped and exposing 
the lower termination of the sacral canal. Immediately external 
to and parallel with the median crest, is a range of five small 
tubercles which represent the articular processes of the tnie ver- 
tebrae ; beyond these is a shallow groove in which the four pos- 
terior sacral foramina open, and farther outwards, a range of five 
tubercles corresponding with the posterior transverse processes of 
the lumbar vertebrae: The lowest pair of articular tubercles bound 
on each side the termination of the sacral canal, and send each a 
process downwards to articulate with the coccyx. The two descend- 
ing processes are the sacral cA)rnua. The posterior sacral foramina 
are smaller than the anterior, and transmit the posterior sacral 
nerves. Of the posterior transverse tubercles the first corresponds 
with the angle of the superior border of the bone : the second is 
small, and enters into the formation of the sacro-iliac articulation ; 
the third is large, and gives attachment to the oblique sacro- 

-• The sacrum seen upon its anterior surface. 1, 1. Transverse lines mark- 
ing the original constitution of the bone of four pieces. 2, 2. Anterior sacral 
foramina. 3. Promontory of the sacrum. 4. Ear-shaped surface to articulate 
with the ilium. 6. The sharp edge to which the sacro-ischiatic ligaments are 
attached, 6. The vertebral articular surface. 7. The broad triangular surface 
which supports the psoas muscle and lumbo-sacral nerve. 8. Articular pro- 
cess of the right side. 9. Inferior extremity, or apex of the sacrum. 10. One 
of the sacral cornua. 11. The notch which is converted into a foramen by the 
coccyx. 
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iliac Hgament ; the fourth and fifth are smaller, and serve for the 
attachment of the sacro-ischiatic ligaments. 

The lateral border of the sacrum presents superiorly a broad and 
ear-shaped (auricular) surface to ar- 
ticulate with the iliuai ; and inte- 
riorly a sharp edge, to which the 
greater and lesser sacro-ischiatic liga- 
ments are attached. 

On the swperior border, in the mid- 
dle line, is an oval articular surface, 
corresponding with the under part of 
the body of the last lumbar vertebra ; 
and on each side a broad triangular 
surface, which supports the lumbo- 
sacral nerve and psoas magnus 
muscle. Immediately behind the ver- 
tebral articular surface is the trian- 
gular entrance of the sacral canal ; 
and, on each side of this opening, an 
articular process, which looks back- 
wards and inwards, like the superior 
articular processes of the lumbar vertebra). In front of each 
articular process is an intervertebral notch. 

The inferior extremity of the bone presents a small oval surface 
which articulates with the coccyx ; and on each side, a notch, which, 
with a corresponding notch in the upper border of the coccyx, forms 
the foramen for the transmission of the fifth sacral nerve. 

The sacrum presents some variety in respect of curvature, and of 
the number of pieces which enter into its structure. The curve is 
often very slight, and situated only near the lower part of the bone ; 
while in other subjects it is considerable, and occurs at the middle 
of the sacrum. The sexual differences in the sacrum relate to its 
greater breadth, and the greater angle which it forms with the rest 
of the vertebral column in the female, rather than to any peculiarity 
in shape. It is sometimes composed of six pieces, more rarely of 
four, and, occasionally, the first and second pieces remain perma- 
nently separate. 

Development. — By twenty -one points of ossification ; five for each 
of the first three pieces — viz., one for the body, one for each lateral 
portion, and one for each lamina ; and three for each of the last 

* Posterior view of the sacrum. 1, 1. The four rudimentary spinous pro- 
cesses. 2, 2. The sacml canal. 3, 3. Rudimentary articular processes. Tho 
lowest of these processes, with tho corresponding process of the opposite side, 
4, are the sacral cornua. 5, 5. Tho four posterior sacral foramina. C, 6. Pos- 
terior transverse tubercles. 7. The auricular surface. 8. Sharp edge for the 
attachment of the sacro-ischiatic ligaments. 9. Surface for articulation with 
tho body of the last lumbar vertebra. 10, 10. Articulating facets of the arti- 
cular processes. 11. Apex of the sacrum by wbi<‘h it articulates with the 
coccyx. 12. Rough surface for the attachment of the posterior sacro-iliac 
ligaments. 
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two — namely, one for the body and one for each lateral portion. In 
the progress of growth, and after pnber^, fourteen epiphysal 
centres are added — namely, two for the surmces of each body, one 
for each auricular surface, and one for the thin edge of each lateral 
border. Ossification begins in the bodies of#the sacral pieces some- 
what later than in those of the true vertebrae : the first three 
appearing during the eighth and ninth week, and the last two at 
about the middle of intra-uterine existence. Ossification of the 
lamellae takes place during the interval between the sixth and ninth 
month. The epiphyses for the upper and under surface of the 
bodies are developed during the interval between the fifteenth and 
eighteenth year; and for the auricular and marginal piece, after 
twenty. The two lower vertebral pieces, although the last to 
appear, are the first to be completed {between the fourth and fifth 
year), and unite by their bodies. The union of the bodies takes 
place from below upwards, and finishes, between the twenty-fifth 
and thirtieth year, with the first two pieces. 

Articulation.— With four bones ; the last lumbar vertebra, ossa 
innominata, and coccyx. 

Attachment of Muscles. — To seven pairs \ in fronty pyriformis ; 
on the coccygeus ; and heliivdy gluteus maximus, latissimus 
dorsi, longissimus dorsi, sacro-lumbalis, and multifidus spinae. 

The Coccyx cuckoo, resembling a cuckoo’s beak) is com- 

I^osed of four small pieces, which form the caudal termination of 
the vertebral column. The superior piece is 
broad, and expands laterally into two trans- 
verse processes ; it is surmounted by an oval 
articular surface and tAvo cornua, the former 
^ to articulate with the apex of the sacrum, the 
latter with the sacral cornua. The lateral 
wings sometimes become connected with the 
sacrum, and convert the notches for the fifth 
pair of sacral nerves into foramina. The re- 
maining three pieces diminish in size from 
above downwards. 

D( oclojemfnt. — 'Ey four centres, one for each 
piece. ()ssification commences in the first 
piece soon after birth ; in the second, between five and ten years ; 
in the third, between ten and fifteen ; and in the fourth, between 
fifteen and twenty. The pieces unite at an earlier period than the 
bodies of the sacrum, the first two pieces first, then the third and 
fourth, and lastly the second and third. Between forty and sixty 
years, the coccyx becomes consolidated with the sacrum ; this event 
taking place later in the female than in the male. 

Articulations. — ^With the sacrum. 

♦ Front view of the coccyx. 1, 2, 3, 4. The four pieces of the bone. 6, 5. 
The transverse processes of the first piece. 6. Articular surface for the ex- 
tremity of the sacrum. 7, 7. The ooruua which articulate with the sacral 
cornua. 
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AU<ichment of Musche. — To three pairs, aivd one single muscle ; 
gluteus maximus, coccjgeus, posterior fibres of tbe levator ani, and 
sphincter ani. 


OF THE SKULL. 

The skull is divisible into two parts, the cranium and the face ; 
the former being adapted, by its form, structure, and strength to 
contain and protect the brain ; the latter, the chief organs of sense. 

The Ckanium is composed of eight separate bones— viz., the 

Occipital, Two temporal. 

Two parietal. Sphenoid, 

Frontal, Ethmoid. 

Occipital Bone, — ^This bone is situated at the posterior part and 
base of the cranium. It is 

trapezoid in figure, and divi- ‘^2.* 

sible into two surfaces, four 
borders, and four angles. 

External Surface, — Cross- 
ing the middle of the bone 
transversely, from one lateral 
angle to the other, is a pro- 
minent ridge, the super ior 
curved line. In the middle 
of the ridge is a projection 
called the external occipital 
protuherancBt for the attach- 
ment of the lAg amentum nu^ 
clioej and descending from it 
a small vertical ridge, the 
spine or crest. Above and be- 
low the superior curved line 
the surface is rough, for the 
attachment of muscles. About 
three-quarters of an inch below the superior curved line is another 
transverse ridge, the mfenor curved line, and beneath the latter the 
fwamen magnum. On each aide of the foramen magnum, nearer 
Its anterior than its posterior segment, and encroaching somewhat 
upon the opening, is an oblong articular surface, the condyle, for 
articulation with the atlas. The condyles approach towards each 

♦ Exteraal surface of the occipital bone. 1. Superior curved lino. 2. Ex- 
ternal occipital protuberance. 3. Spine. 4 Infenor curved line. 5. Foramen 
magnum. ^ 6 Condyle of the right side, 7, Posterior condyloid fossa, in which 
tile po^erior condyloid foramen is found. 8. Anterior condyloid foramen, con- 
cealed by the margin of the condyle. 9. Transverse process; this process on 
the internal surface of the bone forms the jugular eminence. 10 The notch in 
front of the ju^lar eminence, forming part of the jugular foramen. 11 Basilar 
process. 12, Bough projections into which the odontoid ligaments are inserted. 
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otlier anteriorly, tlieir articular surfaces looking downwards and 
outwards. Directly behind each condyle is an irregular fossa, and, 
sometimes, a small oi)ening, the posterior condyloid foremen^ for 
the transmission of a vein to the lateral sinus. In front of the 
condyle is the emterior condyloid foramen, for the hy|)oglossal 
nerve ; on the outer side of each condyle, a projecting ridge, the 
transverse process, excavated in front by a notch which forms jmrt 
of the jugular foramen; and directly behind the ridge, and forming 
its posterior boimdary, a prominent process, the jugular tubercle. 
In front of the foramen magnum is a thick square mass, the basilar 
process, and in its centre a small tubercle, the pharyngeal tubercle 
or spine, for the attachment of the tendinous raphd and superior 
constiictor muscle of the pharynx. 

Internal Surface. — On the internal surface is a crucial ridge, 
which divides the bone into four fossae ; the two superior or cerebral 
fossae lodging the posterior lobes of the cerebrum ; the two inferior 
or cerebellar, the lateral lobes of the cerebellum. The superior 
arm of the crucial ridge is grooved for the superior longitudinal 
sinus, and gives attachment to the falx cerebri ; the inferior arm is 
sharp and prominent for the attachment of the falx cerebelli, and 
slightly grooved for the two occipital sinuses. The transverse 
ridge mves attachment to the tentorium cerebelli, and is deeply 
grooved, for the lateral sinuses. At the point of meeting of the four 
arms is a projection, the internal occipital protuberance, which 
corresponds with the similar process situated on the external surface 
of the Done. The convergence of the four grooves forms a slightly 
depressed fossa, upon which rests the torcular Herophili. In the 
centre of the basilar portion of the bone is the foramen magnum, 
oblong in form, and larger behind than before, transmitting the 
spinal cord and its membranes, the spinal accessory nerves, and 
vertebral arteries, and having its anterior constricted portion occu- 
pied by the tip of the odontoid process of the axis. Upon the lateral 
margins of the foramen magnum are two rough eminences, which 
give attachment to the odontoid ligaments, and immediately above 
these, the openings of the anterior condyloid foramina. In front 
of the foramen magnum is the basilar process, grooved on its sur- 
face for supporiing the medulla oblongata, and along each lateral 
border for the inferior petrosal sinus. On each side of the foramen 
magnum is a groove, for the termination of the lateral sinus ; a 
smooth surface, which forms part of the jugular fossa; and a pro- 
jecting process, which divides the two, and is called the jugular 
eminmee. Into the jugular fossa will be seen opening the posterior 
condyloid foramen. 

The superior borders are strongly serrated, and assist in forming 
the lambdoidal suture ; the inferior are rough, not serrated, and 
articulate with the mastoid portion of the temporal bones by means 
of the additamentum suturas lambdoidalis. The jugular eminence 
and side of the basilar process articulate with the petrous portion 
of the temporal bone, and the intervening space, which is irregu- 
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larly notched, forms the posterior boundary of the jugular foramen* 
or foramen laoerum postmus. 

The angles of the occipital bone are, the superior, inferior, and 
two lateral. The eup&t'ior 


two lateral. Tne eup&i'ior 

mgle is received into the in- Mg. 43.* 

terval formed by the uhion of 
the posterior and superior 
angles of the parietal bones, 

*is the articular' extremity of 

the basilar process. JmgBMlfm 

lateral angles, at each side, 

firmed .rticulftfen_of 

tion divided by the crucial 

ridge, one for each condyle, and one for the basilar process. Ossi- 
fication commences in the expanded portion of the bone at a 
period anterior to the vertebrae ; at birth the bone consists of four 
mstinct pieces ; which are united at about the fifth or sixth year. 
After twenty the basilar process unites with the body of the 
sphenoid. The part above the occipital protuberances is developed 
from membrane, the rest from cartilage. 

Articulations. — With six bones ; two parietal, two temporal, 
sphenoid, and atlas. 

Attachment of Muscles. — To twelve pairs ; to the rough surface 
above the superior curved line, the occipito-frontalis ; to the superior 
curved line, the trapezius and sterno-mastoid ; to the rough space 
between the curved lines, comploxus, and splenius capitis ; to the 
space between the inferior curved line and the foramen magnum, the 


cerebellar fossa. 3. Groove for the posterior part of the superior longitudinal 
sinus. 4. Spine for the falx cerebelli, and groove for the occipital sinuses 
6. Groove for the left lateral sinus. 6. Internal occipital protuberance, the 
^oove on which lodges the torcular Herophili. 7, Foramen magnum. 8. 
Basilar process, grooved for the medulla oblongata. 9. Termination of the 
^oove for the Literal sinus, bounded externally by the jugular eminence. 10 
Jugular fossa ; this fossa is completed by the petrous portion of the temporal 
bone. 11. Superior border. 12. Inferior border. 13. Border which articu- 
lates with the petrous portion of the temporal bone, grooved by the inferior 
petrosal sinus. 14. Anterior condyloid foramen. 
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rectus posticus major and minor, obliquns superior ; to the 
irom^oerae process, tne rectus lateralis ; and to the haailar process, 
the rectus anticus major and minor, and superior constrictor of the 
phaiynx. 

Parietal Bone. — The parietal bone {paries, a wall), is situated at 

thS side and vertex of the 
skull ; it is quadrilateral 
in form, and divisible into 
an external and internal 
surface, four borders, and 
four angles. The superior 
border is straight, to ar- 
ticulate with its fellow of 
the opposite side. The 
inferior border is arched 
and thin, to articulate 
with the temporal bone. 
The anterior border is con- 
cave, and the posterior 
somewhat convex. 

External Surface, — 
Crossing the bone in a 
longitudinal direction from 
the anterior to the posterior border, is an arched line, the tem- 
poral ridge, to which the temporal fascia is attached. In the 
middle of this line, and nearly in the centre of the bone, is the pro- 
jection called the parietal eminence, which marks the centre of 
ossification. Above the temporal ridge the surface is rough, and 
covered by the aponeurosis oi the occipito-frontalis ; below the ridge 
the bone is smooth, for the attachment of the fleshy fibres of the 
temporal muscle. Near the superior border of the bone, and at 
about one-third from its posterior extremity, is the parietal fora- 
men, which transmits a vein to the superior longitudinal sinus. 
This foramen is often absent. 

Internal Surface . — The internal table is- smooth ; it is marked by 
numerous furrows, which lodge the ramifications of the arteria 
meningea media, and by digital fossae which correspond with the 
convolutions of the brain. Along the upper border is part of a 
shallow groove, completed by the opposite parietal bone, which 
serves to contain the superior longitudinal sinus. Near this groove, 
some slight pits, which lodge the glandulae Pacchioni, are also 
observable. 

The anterior inferior angle is thin and lengthened, and articu- 

* External surface of the left parietal bone. 1. Superior or sagittal border. 
2, Inferior or squamous border. 3. Anterior or coronal border. 4. Posterior 
or lambdoidal border. 5. Temporal ridge ; the cipher is situated immediately 
in front of the parietal eminence. 6. The parietal foramen, unusually large in 
the bone from which this figure was drawn. 7. Anterior inferior angle. 8. 
Posterior inferior angle. 
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lates with the greater wing of the sphenoid bone. Its inner surface 
is deeply grooved for the trunk of the arteria meningea media ; the 
groove being frequently con- 
verted into a closed canal. 

The posterior inf erior angle - ^ 

is thick, and presents a 
broad and shallow groove for 
the lateral sinus. 

Development. — By a single * 
centre. Ossification com- 
mences in the parietal emi- 
nence at the same time as 
in the bodies of the vertebrae ^ 

(seventh or eighth week). 

The whole of this bone is de- 
veloped from membrane. 

Articulations. — With five 
bones ; with the opposite 
parietal, occipital, frontal, 
temporal, and sphenoid. 

Attachment of Muscles . — 

To one only, the temporal. The aponeurosis of the occipito-frontalis 
glides over its upper surface. 

Frojjtal Bone. — The frontal bone bears some resemblance in 
form to the under valve of a scallop-shell. It is situated at the 
anterior part of the cranium, forming the forehead, and assisting 
in the construction of the roof of the orbits and nose. Hence it is 


F!g. 46. » 




divisible into a superior or frontal portion, and an inferior or orbito- 
nasal portion. Each of these portions presents for examination an 
external and internal surface, borders, and processes. 

External Surface. — At about the middle of each lateral half of 
the frontal portion is a projection, the frontal eminence. Below 
these points are the superciliary ridges, large towards their inner 
termination, where they become continuous with the nasal tubero- 
sity, and becoming gradually smaller as they arch outwards : they 
support the eyebrows. Beneath the superciliary ridges are the 
sharp and prominent arches which form the upper margin of the 
orbits, the supraorhital ridges. Externally the supraorbital ridge 
terminates in the external angular process, internally in the internal 
angular process ; at the inner third of this ridge is a notch, some- 
times converted into a foramen, the supraorhital notch, which gives 
passage to the supraorbital artery, veins, and nerve. Between the 


♦ Internal surface of the left parietal bone. 1. Superior, or sagittal border. 
2. Inferior, or squamous border. 3. Anterior, or coronal border. 4. Posterior, 
or lambdoidal border. 6. Part of the groove for the superior longitudinal sinus. 
6. Internal termination of the parietal foramen. 7. Anterior inferior an^le of 
the bone, on which is seen the groove for the trunk of the arteria meningea 
media. 8. Posterior inferior angle, on which is seen a portion of the groove 
for the lateral sinus. 
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two STapercaliary ridges is a roagli i)rojection, tlie naeoH tuberosity ; 
ibis portion of the bone denotes by its prominence the situation of 
the firontal sinuses. Extending upwards and backwards from the 
external anspilar process is a snaiy ridge, the commencement of the 
temporal ridge, and beneath the ndge, a depressed surface, forming 
part of the ter^oral fossa. 

The orhitomasal portion of the bone consists of two thin pro- 
cesses, the orbital plates, which form the roof of the orbits, and an 
intervening notch which lodges the ethmoid bone, and is called the 
eth/r^idal fissure. The edges of the ethmoidal fissure are hollowed 
into cavities, which, by their union with the ethmoid bone, com- 
plete the ethmoidal cells. Crossing these edges transversely, are 

two small grooves, which 
are converted into canals 
by articulation with the 
ethmoid : these are the 
anterior and posterior eth- 
moidal canals ; they open 
on the inner wall of the 
orbit, — the anterior trans- 
mitting the anterior eth- 
m oidal artery an d vein, and 
nasal nerve, the posterior 
giving passage to the pos- 
terior ethmoidal vessels. 
At the anterior termination 
of these edges are the irre- 
gular openings which lead 
into the frontal sinuses ; 
and between the two in- 
ternal angular processes 
is a rough excavation 
which receives the nasal bones, and a projecting process, the nasal 
spme. On each orbital plate, immediately beneath the external an- 
gular process, is a shallow depression which lodges the lachrymal 
gland ; and beneath the internal angular process a small pit, some- 
times a tubercle, to which the cartilaginous pulley of the superior 
oblique muscle of the eye is attached. 

Internal Surface. — Along the middle line of this surface is a 
grooved ridge, the edges of the ridge giving attachment to the falx 
cerebri, the groove lodging the superior longitudinal sinus. At the 

♦ External surface of the frontal bone. 1. Situation of tho frontal eminence 
of the right side. 2. Superciliary ridge. 3. Supraorbital ridge. 4. External 
angular process. 6. Internal angular process. 6. Supraorbital notch, for the 
tranemission of the supraorbital nerve and artery ; in the figure it is partly con- 
verted into a foramen by a spiculum of bone. 7. Nasal tuberosity ; the swell- 
ing around this point denotes the situation of the frontal sinuses. 8. Tcmpoi’al 
ridge, commencing from the external angular process (4). 9. Part of the 

temporal fossa. 10, Nasal spine. 
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commencement of tlie ridge is an opening, sometimes completed by 
the ethmoid bone, the foramen ccemm. This opening lodges a 
process of the dura mater, and occasionally gives passage to a small 
vein which communicates with the nasal veins. On each side of 
the vertical rid^e are ^ome slight depressions which lodge the glan- 
dulee Pacchioni, and on the orbital plates a number of irregular 
pits called digital fosam, which correspond with the convolutions of 
the anterior lobes of the cerebrum. 

The superior border is thick and strongly serrated, bevelled at 
the expense of the internal table in the middle, where it rests on 
the junction of the two 

parietal, and at the ex- ^7.* 

pense of the external table 
on each side where it re- 
ceives the lateral pressure 
of those bones. The infe- 
rior border is thin, irre- 
gular, and squamous, and 
articulates with the sphe- 
noid bone. 

two 
ate- 
be- 

gins in the orbital arches, 
somewhat before the ver- 
tebrse. The two pieces are 
separate at birth, and 
unite by suture during 
the first year, the suture 
sometimes remaining per- 
manent through life, /ron- 
tal euture. The frontal sinuses make their appearance during the 
first year, and increase in size until old age. This bone is entirely 
developed in membrane. 

Articulations — With twelve bones: two parietal, sphenoid, eth- 
moid, two nasal, two superior maxillary, two lachrymal, and two 
malar. 

♦ Internal surface of the frontal bone ; the bone is raised to show the orbito- 
nasal portion. 1. Grooved ridgo for the lodgment of the superior longitudinal 
sinus and attachment of the falix. 2. Foramen ceecum. 3. Superior or coronal 
border of the bone ; the fi^re is situated near that part which is bevelled at 
the expense of the internal table. 4. Inferior border of the bone. 6. Orbital 
plate of the left side. 6. Cellular border of the ethmoidal fissure. The foramen 
ceecum (2) is seen through the ethmoidal fissure. 7. Anterior and posterior 
ethmoidal foramen ; the anterior is seen leading into its canal. 8. Nasal spine. 
9. The depression within the external angular process (12) for the lachrymal 
gland. 10. Depression for the pulley of the supenor oblique muscle of the 
eye ; immediately to the left of this number is the supraorbital notch, and to 
its right the internal angular process. 11. Opening leading into the frontal 
sinuses ; the leading line crosses the internal angular process. 12. External an- 
gular process. The corresponding parts are seen on the other side of the figure. 


Develo'pment — By 
centres, one for each li 
ral half. Ossification 
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AUacJmmt of Musdes . — To three pairs: cormgator superoilii, 
temporal^ and orbicularis palpebrarum. 

Teutobax Bone. — The temporal bone is situated at the side and 
1»kf36 of the sk'uU, and is divisible into a squamous, mastoid, and 
petrous portion. ^ 

The Squamous portion {squama, a scale), forming the anterior 
part of the bone, is thin, translucent, and contains no diploe. On 

its external surface it is 
smooth, gives att^hment to 
the fleshy fibres of the tem- 
poral muscle, and has project- 
ing from it an arched and 
lengthened process, the zygo- 
ma (from (vyhs, a yoke, because 
itjoins the temporal and malar 
bones together). Near the 
commencement of the zygoma, 
upon its lower border, is a pro- 
jection called the tubercle, to 
which is attached the external 
lateral ligament of the lower 
jaw, and continued horizon- 
tally inwards from the tuber- 
cle, a rounded eminence, the 
eminentia articularis. The 
process of bone which is continued from the tubercle of the zygoma 
into the eminentia articularis is the inferior root of the zygoma. The 
superior root is continued upwards from the upper border of the 
zygoma, and forms the posterior part of the temporal ridge, seiwing 
by its projection to mark the division of the squamous from the 
mastoid portion of the bone; and the middle root is continued directly 
backwards, and terminates abruptly at a narrow fissure, the fissura 
Glaseri. The upper border of the zygoma is thin and sharp, and 
has attached to it the fibres of the temporal fascia ; the lower border 
is thick, and gives origin to some fibres of the masseter muscle. 
The inte'rnaZ surface of the squamous portion is marked by several 
shallow fossae, which correspond with the convolutions of the cere- 
brum, and by a furrow for the posterior branch of the arteria meningea 

• External surface of the temporal bone of the left side. 1, Squamous por- 
tion. 2. Mastoid portion. 8. Extremity of tlie petrous portion. 4. The zygoma. 
6. Indicates the tubercle of the zygoma, and at the same time its anterior root 
turning inwards to form the eminentia articularis. 6. Superior root of the 
zygoma, forming the posterior part of the temporal ridge. 7. Middle root of 
the zygoma, terminating abruptly at the glenoid fissure. 8. Mastoid foramen. 
9. Meatus auditorius extemus, surrounded by the processus auditorius. 10. 
The digastric fossa, situated immediately to the inner side of ( 2 ) the mastoid 
process. 11. Styloid process. 12. Vafriual process or tympanic lamina, 18. 
Glenoid or Glaserian fissure ; the leading line from this number crosses the 
rough posterio^ortion of the glenoid fossa. 14. The opening and part of the 
groove for the Eustachian tube. ^ 
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media. The swperior or squamous border is vAy thin, and bevelled 
at the expense of the inner surface, so as to overlap the lower and 
arched border of the parietal bone. The inferior border is thick, and 
dentated to articulate with the spinous process of* the sphenoid 
bone. ^ 

The Mastoid 'portion (fjLaarbs elbogy nipple-like) forms the posterior 
part of the bone ; it is thick and hollowed between its tables into a 
loose and cellular diploe. On its external surface it is rough for the 
attachment of muscles, and contrasts strongly with the smooth and 
polished surface of the sq^uamous portion : every part of the surface 
IS pierced by small foramina, which give passage to minute arteries 
and veins ; one of these openings, oblique in direction, of large size, 
and situated near the posterior border of the bone, the 'mastoid 
foramen, transmits a vein to the lateral sinus. Not unfrequently 
this foramen is situated in the occipital bone, or is absent altogether. 
The inferior part of the mastoid portion is round and expanded, the 
'mastoid process, and excavated in its interior into numerous cells, 
which form part of the organ of hearing. In front of the mastoid 
process, and between the superior and middle root of the zygoma, 
is the large oval opening of the meatus audiforius exfc'i'nus, sur- 
rounded by a rough lip, the processus auditorius. Directly to the 
inner side of, and partly concealed by, the mastoid process, is a deep 
groove, the digastric fossa, for the digastric muscle ; and a little 
more internally the occipital groove, which lodges the occipital 
artery, a branch of the external carotid. On its Internal surface 
the mastoid portion presents a broad and shallow groove (fossa 
sigmoidea) for the lateral sinus, and terminating in this groove the 
internal opening of the mastoid foramen. The superior border of 
the mastoid portion is dentated, and articulates with the posterior 
inferior angle of the parietal bone ; its posterior border is thick, and 
less serrated, and articulates with the in- 
ferior border of the occipital bone. 

The meatus audltorius exfernus is a 
slightly curved canal, somewhat more 
than half an inch in length, longer along 
its lower than its upper wall, and directed 
obliquely inwards and forwards. The 
canal is narrower at the middle than at 
the extremities, is broadest in its hori- 
zontal diameter, and terminates at the outer wall of the tympanum 
by an abrupt oval border. Within the margin of this border is a 
groove for the insertion of the membrana tympani. 


Fig, 49.’’ 





• Section of the temporal bone, right side, showing the curved direction of 
the meatus auditorms extemus. 1. Edge of the processus auditonus. 2. 
Groove into which the membrana tympani is inserted. The obliquity of the 
line from 2 to 3 indicates the oblique temiination of the meatus, and the con- 
sequent oblique direction of the membrana tympani. 4, 4. Cavity of the tym- 
panum. 6. Opening of the Eustacliian tube. 6. Pai-t of the aquroductus 
EaDopii. 7. Part of the carotid canal. 
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The Petrous portion of the temporal bone is named from its ex- 
treme hardness and density (wirpost a rock). It is a three-sided 
pyramid, projecting horizontally forwards into the base of the skuH, 
the base being applied against the internal surface of the squamous 
and mastoid portions, and the apex being received into the triangu- 
lar interval between the spinous process of the sphenoid and the 
basilar process of the occipital bone. For convenience of descrip- 
tion it is divisible into three surfaces, anterior, posterior, and 
basilar ; and three borders, superior, anterior, and posterior. 

The anterior surface, forming the posterior boundary of the 
middle fossa of the interior of the base of the skull, presents for 

examination from base to 
apex, firstly an eminence 
caused by the projection of 
the "perpendicular somicir- 


petrosal branch of the Vidian 
nerve ; thirdly, another and 
smaller oblique foramen, im- 
mediately beneath the pre- 
ceding, tor the passage of the 
nervus petrosus superficialia 
minor, a branch of Jacobson’s 
nerve; and lastly, a large 
foramen near the apex of the bone, the termination of the carotid 
canal. 

The posterior surface forms the front boundary of the posterior 
fossa of the base of the skull ; near its middle is the obHque en- 
trance of the meatus auditorius internus, which gives passage to 

♦ Left temporal bone, seen from within. 1. Squamous portion. 2. Mastoid 
portion. The cipher is placed immediately above the inner openiug of the 
mastoid foramen. 3. Petrous portion. 4. Groove for the posterior branch of 
the arteria meningea media, b. Bevelled edge of the squamous border of the 
bone. 6. Zygoma. 7. Digastric fossa, immediately internal to the mastoid 
process. 8. Occipital groove. 9. Groove for the lateral sinus. 10. Elevation 
on the anterior surface of the petrous bone, marking the situation of the per- 
pendicular semicircular canal. 11. Opening of teimiuation of the carotid canal. 
12. Meatus auditorius intemus. 13. A dotted line leads upwards from this 
cipher to the narrow fissure which lodges a process of the dura mater. Another 
line leads downwards to the sharp edge which conceals the opening of the 
aqnaeductus cochlese, while the cipher itself is situated on the bony lamina which 
overlies the opening of the aqua3ductu8 vestibuli. 14. Styloid process. 15. 
Stylo-mastoid foramen. 16. Garotid foramen. 17. Jugufar process. The 
deep excavation to the left of this process forms part of the jugular fossa, that 
to the right is the groove for the eighth pair of nerves. 18. hiotch for the fifth 
nerve on the upper border of the petrous bone, near its apex. 19. Extremity 
of the petrous bone, this part gives origin to the levator palati and tensor tym- 
pani muscle. 


cular canal ; next, a groove 
leading to an irregular oblique 
opening, the hiatus Fallopii, 
for the transmission of the 
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the seventh pair of nerves and the atwiitory artery. Above the 
meatus auditorius intemus is a small oblique fissure, and a minute 
foramen ; the former lodges a process of the dura mater, and the 
foramen gives passage to a small vein. Further outwards, towards 
the mastoid portion of jihe bone, is a small slit, almost hidden by a 
thin plate of bone, this is the aquc&ductm veetihuU, and transmits 
a small artery and vein of the vestibule and a process of dura mater. 
Below the meatus, and partly concealed by the margin of the pos- 
terior border of the bone is the agumductus cochlece, through which 
passes a vein from the cochlea to the internal jugular vein, and a 
process of dura mater. 

The basilar surface of the petrous portion is rough, irregular, 
and enters into the formation of the under surface of the base of 
the skull. Projecting downwards, near its middle, is a long sharp 
spine, the styloid process, occasionally connected with the bone only 
by cartilage, and lost during maceration, particularly in the young 
subject.’*' At the base of this process is a rough sheath-like ridge, 
into which the styloid process appears implanted, the vaginal pro- 
cess or tympanic lamina. In front of the vaginal process is a broad 
triangular depression, the glenoid fossa, bounded in front by the 
eminentia articularis, behind by the vaginal process, and externally 
by the rough lip of the processus auditorius. 

The glenoid fossa (yKrjvr), a socket), is divided transversely by the 
glenoid fissure (fissura Glaseri), which receives the extremity of the 
processus gracilis of the malleus, and transmits the laxator tympani 
muscle, chorda tympani nerve, and anterior tympanic artery. The 
surface of the fossa in front of the fissure is smooth, to articulate 
with the condyle of the lower jaw ; and that behind the fissure 
rough, for the reception of part of the parotid gland. At the ex- 
tremity of the inner angle of the glenoid fossa is the foramen of the 
Eustachian tube ; and separated from it by a thin lamella of bone, 
called prvcessus cochlearifonnis, a small canal for the transmission 
of the tensor tympani muscle. 

Directly behind, and at the root of the styloid process, is the 
stylo-mastoid foramen, the opening of exit of the facial nerve, and 
entrance of the stylo-mastoid artery ; and a little in front of this, 
between the mastoid and vaginal processes, is a small slit, the auri- 
cular fissure, for the exit of the auricular branch of the pneumo- 
gastric (Arnold’s nerve), hfearer the apex of the bone is a lar^e 
oval opening, the carotid foramen, the commencement of the carotid 
canal, which lodges the internal carotid artery and carotid plexus. 
And between the stylo-mastoid and carotid foramen, in the pos- 
terior border, is an irregular excavation forming part of the jugular 
fo§sa for the commencement of the internal jugular vein ; on the 
inner wall of which will be found a minute foramen, for the entrance 

* Retzius remarks that the styloid process, which is connected with the 
lesser cornu of the os hyoides by means of the stylo-hyoidean ligament, belongs 
in reality to the os hyoides, and completes the hyoid arch ; he also notes that 
the vaginal process or tympanic lairuna is a distinct bone in many vertebrata. 
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of Arnold's nerve. The share of the jugular fossa formed by the 
petrous portion of the temporal bone is different in different bones ; 
but in aU the fossa presents a vertical ridge on its inner side, which 
cuts off a smaJl portion from the rest. The upper part of this ridge 
forms a spinous projection, the jugtdar process ^ the groove to the 
inner side of the ridge lodges the eighth pair of nerves, and the lower 
part of the ridge is the septum of division between the jugular fossa 
and carotid foramen. Upon the latter portion of the ridge near the 
posterior margin of the carotid foramen is a small opening leading 
into a canal which transmits the tympanic branch (Jacobson’s 
nerve) of the glosso-pharyngeal nerve. 

The 8wpe7W feorder of * the petrous portion is sharp, and gives 
attachment to the tentorium cerebelli. It is grooved for the supe- 
rior petrosal sinus, and near its extremity is marked by a smooth 
notch upon which reclines the Gasserian ganglion of the fifth nerve. 
The anterior border is grooved for the Eustachian tube, and forms 
the posterior boundary of the foramen lacerum basis cranii ; by its 
. sharp extremity it gives attachment to the tensor tympani, and 
levator palati muscle. The posterior border is grooved for the 
inferior petrosal sinus, and excavated for the jugular fossa ; it forms 
the anterior boundary of the foramen lacerum posterius. 

Development, — By four centres : one for the squamous portion, 
one for the petrous and mastoid portions, one for the auditory pro- 
cess, which in the foetus is a mere bony ring incomplete 
Mg. 51. • suiieriorly, and serving for the attachment of the mem- 

O brana tympani, annulus memb ranee tympani; and one 
for the styloid process. Ossification occurs in these 
pieces in the following order : in the squamous portion 
immediately after the vertebrae, then in the tympanic, 
next in the petrous and mastoid, and last in the styloid. 
The tympanic ring is united by its extremities to the squamous por- 
tion during the last month of intra-uterine life; the squamous, 
petrous, and mastoid portions are consolidated during the first 3^ear; 
and the styloid some years after birth. It not unfrequently happens 
that the latter remains permanently separate, or is prolonged by a 
series of pieces to the os hyoides, and so completes the hyoid arch. 
The subsequent changes in the bone are, the increase of size of the 
glenoid fossa, the growth of the meatus auditorius externus, the 
levelling of the surfaces of the petrous portion, and the develop- 
ment of mastoid cells. Traces of the union of the petrous with the 
squamous portion of the bone are usually perceptible in the adult. 

Articulations. — ^With five bones: occipital, parietal, sphenoid, 
inferior maxillary, and malar. 

Attachment of Muscles. — To fourteen: by the squamous portion , 
to the temporal ; by the zygoma, to the masseter ; by the mastoid 
portion, to the occipito-frontalis, splenius capitis, sterno-mastoid. 


• The annulus membranse tympani or tympanic bone of the fcetal skull, right 
side. 
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traohelo-mastoid, digastrious, and retrahens anrem ; by the styloid 
proGesSi to tbe stylo-pharyngeiis, stylo-byoidens, stylo-glossus, and 
two ligaments, stylo-nyoid and stylo-maxillary ; and, by the jpetrous 
portion, to the levator palati, tensor tympani, and stapedins. 

Sphenoid Bone. — (TShe sphenoid (or6^v, a wedge) is an irregular 
bone, situated at the base of the skull, wedged between the other 
bones of the cranium, and entering into the formation both of the 
cranium and face. It bears some resemblance, in form, to a bat 
with its wings extended, and is divisible into body, wings, and 
processes. 

The hod/y forms the central mass of the bone, from which the 
wings and processes are projected. From the upper and anterior 
part of the body extend, one to each side, two small triangular 
plates, the lesser wings ; from either side and expanding laterally 
are the greater wings ; proceeding backwards from the base of the 
greater wings, the spinous processes, and downwards, the pterygoid 
processes. The body presents for examination a superior or cerebral 
surface, an antero-inferior surface, and a posterior surface. 

Superior surface . — At the anterior extremity of this surface is a 
small projecting plate, the ethmoidal spine, and spreading out on 
either side the lesser wings. Behind the ethmoidal spine in the 
middle line is a rounded elevation, the olivary process, which sup- 
ports the commissure of the optic nerves ; and on either side of the 
posterior margin of that process a tubercle, the middle clinoid 
process {Kkiinj, a bed). Passing outwards and forwards from the 
olivary process, are the optic foramina, which transmit the optic 
nerves and ophthalmic arteries. Behind the optic foramina are two 
sharp tubercles, the anterior clinoid processes, which are the inner 
terminations of the lesser wings. Beneath these processes, on the 
sides of the olivary process, are two depressions* for the last turn 



n 


of the internal carotid arteries. Behind the olivary process is the 
seUa turcica (ephippium), the deep fossa which lodges the pituitar}" 

* These depressions are occasionally converted into foramina by the exten- 
sion of a short bony pillar from the middle to the anterior clinoid process. 

t Superior or cerebral surface of the sphenoid bone. 1. Processus olivaris. 
2. Ethmoidal spine. 8. Lesser wing of the left side. 4. Cerebral surface of 
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gland and drcular Biinis ; Behind and somewhat overhanging the 
sella turcica, is a broad rough plate (dorsum ephippii) bounded at 
each angle by a tubercle, the posterior clinoid processes ; and behind 
this plate an inclined surface (clivus Blumenbachii), which is con- 
tinuous with the basilar process of the occipital bone. On each side 
of the sella turcica is a broad groove {carotid or cavernous groove) 
which lodges the internal carotid artery, cavernous sinus, orbital 
nerves, and cavernous plexus of the sympathetic. The nerves are 
contained in the walls of the sinus, the sixth and cavernous plexus 
being in the inner wall, the third, fourth, and ophthalmic division 
of the fifth (in the order here given, from above downwards) in the 
outer wall. They are separated from the blood of the sinus by its 
lining membrane. 

Upon the antero-infcrior surface of the body of the sphenoid is a 
long flattened spine or crest, the superior part of which, crista sphe- 



noidaliSf articulates with the central lamella of the ethmoid, while 
the inferior part, longer and sharper, the rostrum sphenoidale^ is 

the greater wing of the same side. 5. Rpinous process. 6. Extremity of the 
pterygoid process of the same side, projecting downwards from the under sur- 
face of the body of the bone, 7. I oramen opticum. 8. Anterior clinoid pro- 
cess. 9. Groove by the side of the sella turcica ; for lodging the internal carotid 
artery, cavernous plexus, cavernous sinus, and orbital nerves. 10. Sella 
turcica ; the two tubercles in front of the figure are the middle clinoid processes. 
11. Posterior boundary of the sella turcica ; its projecting angles are the pos- 
terior clinoid processes. 12. Basilar portion of the bone. 13. Part of the 
sphenoidal fissure. 14. Foramen rotundura. 15. Foramen ovale. 1C. Fora- 
men spinosum. 17. The angular interval which receives the apex of the 
petrous portion of the temporal bone. The posterior extremity of the Vidian 
canal terminates at this angle. 18. Spine of the spinous process ; it affords 
attachment to the internal lateral ligament of the lower jaw. 19. The border 
of the CTeater wing and spinous process, which articulates with the anterior 
part of tne squamous portion of the temporal bone. 20. The internal border of 
the spinous process, which assists in the foimation of the fornmen lacerum 
basis cranii. 21. That portion of the greater ala which articulates with the 
anterior inferior angle of the parietal bone. 22. The portion of the greater ala 
which articulates with the orbital process of the frontal bone. 

* Aniero-inferior view of the sphenoid bone. 1. Ethmoid spine. 2, The 
rostrum. 3. Sphenoidal spon^ bone, portly closing the left opening of the 
sphenoidal cells. 4. Lesser wing. 6. Foramen opticum, piercing the base of 
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intended to be insei-ted into the sheath formed by the tipper border 
of the vomer. On either side of the crista sphenoidalis is an irre- 
gular opening leading into the sphenoidal cells. The sphenoidal 
cells, absent in the young subject, are divided by a median septum 
which is continuous wifh the crista, and are paAially closed by two 
thin plates of bone (frequently broken away) the sphenoidal spongy 
hones (bones of Bertin). On each side of the si)henoidal cells are the 
outlets of the optic foramina, and other openings to be presently 
described ; the lesser and greater wings ; and, bmow, the pterygoid 
processes. At the under surface of the body are two thin plates of 
bone {processus vaginales) proceeding from the base of the pterygoid 
process at each side, and intended lor articulation with the border 
of the vomer. On each of these plates, close to the root of the 
pterygoid process, is a groove (sometimes a canal) converted into a 
canal by the palate bone, the pterygo-palatlne canal for the pterygo- 
palatine nerve and arteiy ; and traversing the root of the pterygoid 
process at its union with the body of the bone, is the pterygoid or 
Vidian canal, which gives passage to the Vidian nerve and arteiy. 

The posterior surface of the body is flat and rough, and articu- 
lates with the basilar process of the occipital bone. In the adult 
this union is usually completed by bone ; from which circumstance 
the sphenoid, in conjunction with the occipital, is described by 
Soemmering and Meckel as a single bone, under the name of spheno^ 
occipital. The posterior surface is continuous at each side with 
ihe spinous process, and in the angle of union is the termination of 
the Vidian canal. 

The lesser wings (processes of Ingrassias) are thin and triangular, 
the base being attached to the upper and anterior part of the body 
of the sphenoid ; and the apex, prolonged outwards, terminating 
in an acute point. The anterior border is ijTegularly serrated, the 
posterior being free and rounded, and received into the fissure of 
Sylvius of the cerebrum. The inner extremity of this border is the 
anterior clinoid process ; it is supported by a short pillar of bone, 
which forms the inferior boundary of the optic foramen, and gives 
attachment by its anterior surface to part of the common tendon of 
the muscles of the orbit. The lesser wing forms the posterior part 
of the roof of the orbit. Between the lesser and greater wings is a 
triangular slit, broad internally, but narrowing almost to a point 
at its outer extremity — this is the sphenoidal fissure; it transmits 
the third, fourth, three branches of the ophthalmic division of the 
fifth, and sixth nerves, with the ophthalmic vein. 

The greater wings present three surfaces ; a superior or cerebral, 
which forms part of the middle fossa of the base of the skull ; an 

the lesser wing. 6. Sphenoidal fissure. 7. Foramen rotundum. 8. Orbital 
surface of the greater wing. 9. Its temporal surface. 10. The pterygoid 
ridge. 11. Pterygo-palatine canal. 12. loramen of entrance of the Vidian 
canal. 13. Internal pterygoid plate. 14. llamular process. 15. External 
pterygoid plate. 16. Foramen spinosuin. 17. Foramen ovale. 18. Extremity 
of the spinous process of the sphenoid. 

E 2 
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anterior surface, wBieli assists in forming the outer wall of tlie 
orbit ; and an external surface, divided into two parts by the 
pterygoid ridge. The superior surface is concave, and receives the 
antenor part of the mi^le lobe of the cerebrum; at its internal 
border, where the greater wing joins the ‘body, and immediately 
behind the sphenoidal fissure, is a circular opening, foramen ro» 
tundum, through which passes the superior maxillary branch of the 
fifth nerve. Behind this, but nearer to the external border, a large 
foramen pierces the root of the spinous process; this is called 
foramen ovale ; it transmits the inferior maxillary dmsion of the 
fifth nerve, the small meningeal arteiy, and lesser petrosal nerve. 
The anterior surface looks into the orbit, it is quadrilateral in shape, 
and its posterior border, which bounds the sphenoidal fissure in- 
feriorly, is usually marked by a slight prominence, for the attach- 
ment of part of the external rectus muscle. The superior part of 
the external surface enters into the formation of the temporal 
fossa, the inferior portion forms part of the zygomatic fossa. The 
ptery^goid ridge, dividing the two, gives attachment to the upper 
ori^n of the pterygoideus externus muscle. 

The spinous processes are the posterior terminations of the greater 
wings ; they project backwards, and are received into the angular 
interv^ between the squamous and petrous portions of the temporal 
bones. Near its apex each process is pierced by a small opening, 
foramen spinosum, for the middle meningeal artery, and extending 
downwards from the apex is a short spine, which gives attachment 
to the internal lateral ligament of the lower jaw, and to the laxator 
tympani muscle. The external border of the spinous process is 
rough, to articulate with the lower border of the squamous portion 
of tne temporal bone ; the internal border forms the anterior boun- 
dary of the foramen lacerum basis cranii, and is somewhat grooved 
for the reception of the Eustachian tube. 

The pterygoid processes descend perpendicularly from the base of 
the greater wings, and form in the articulated skull the lateral 
boundary of the posterior nares. Each process consists of an ex- 
ternal and internal plate, and an anterior surface. The external 
plate is broad and thin, giving attachment, bjr its external surface, 
to the external pterygoid muscle, and by its internal surface to the 
internal pterygoid. This plate is sometimes pierced by a foramen, 
which is not unfrequently formed by a process of communication 
passing between it and the spinous process. The internal ptery- 
goid ]flate is long and narrow, terminating at its extremity by a 
curved hook, the hamular process, around which plays the tendon 
of the tensor palati muscle; while from the lower third of its 
posterior border, some fibres of the superior constrictor muscle of 
the pharynx have their origin. At the base of the internal ptery- 
goid plate is a small oblong depression, the scaphoid fossa, from 
which arises the circumflexus or tensor palati muscle. 'Ime interval 
between the two pterygoid plates is the pterygoid fossa ; and the 
two plates are separated inferiorly by an angular notch {palatine) 



SPHENOID BONE. 


63 


wHcla receives the tuberosity, or pterygoid process, of the palate 
bone. The anterior surface of the pterygoid process is broad near 
its base, and supports MeckePs ganglion. The base of the process 
is pierced by the Yidian canal. 

Vevelopment, — Up to» within a short time of the birth of the 
foetus, the anterior and posterior parts of the body of the sphenoid 
are distinct from each otner ; — the anterior part, extending from the 
posterior border of the olivary process to the ethmoidal spine, being 
called p'e- sphenoid, and the posterior portion, from the border of 
the olivary process to the spbeno-occipital synchondrosis, the post- 
sphenoid. 

The centres of ossification from which the sphenoid is developed 
are so numerous, that it is difficult to give a concise description of 
the process. The following is Meckel’s account ; — “ In the third 
month, the first osseous nuclei appear in the two great wings, and 
soon afterwards the internal pterygoid processes begin to ossify as 
separate bones. Next, a third pair of ossifications appears in the 
external circumference of the alae minores ; and then, about the 
fourth month, a seventh and eighth nucleus, which lie side by side 
in the body of the sphenoid. In the fifth month is formed, along- 
side this fourth pair, a fifth, between it and the great wings. Upon 
this the two median nuclei of the body coalesce. Soon arises a 
sixth pair of nuclei on the inner side of the optic foramen, and then 
a seventh appears between this and the fourth, so that, about 
the beginning of the seventh month, the sphenoid consists of 
thirteen separate bony nuclei, since, notwithstanding seven pairs 
have arisen, the two primary nuclei of the body early coalesced into 
one. 

“ From this time forth the number of the nuclei diminishes still 
more considerably by coalescence. Those nuclei coalesce earliest 
which give rise to the portions of the sphenoid, which persist in a 
separate state longest. The fourth, fifth, and seventh pair soon 
unite into one piece ; the first and second, coalescing on each side, 
constitute two other pieces ; the third and sixth, two others ; 
whereby in the eighth months the sphenoid consists of five pieces — 
the two greater wings, the lesser wings, and the body. Somewhat 
later the two lesser wings coalesce into one, and the sphenoid now 
consists of four pieces ; thereupon the body and the anterior pieces 
unite, so that in the fully- formed foetus the sphenpid consists of 
three pieces, the greater wings and internal pterygoid processes 
being still distinct ; but in the first month after birth these three 
pieces unite into one.” 

It should, however, be mentioned that the existence of the seventh 
pair of ossific centres here described, is doubted by many anato- 
mists ; and furthermore, it should be borne in mind, that the above 
account does not include the development of the cornua sphenoi- 
dalia. These latter each arise from a single centre, which makes its 
appearance between the period of birth and the second year ; they 
become joined to the body of the sphenoid about the time of puberty. 
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Iiaetlyt tlie sphenoid becomes joined to the occipital from the 18th 
to the 25th year. 

Articvlcutions . — ^With twelve bones : that is, with all the bones 
of the head, and five of the fade, viz., two malar, two palate, and 
vomer. ^ 

Attachment of Muscles . — ^To tioelve pairs : temporal, external 
pterygoid, internal pterygoid, superior constrictor, tensor palati, 
laxator tympani, levator palpebrae, obliquus superior, superior 
rectus, internal rectus, inferior rectus, and external rectus. 

Ethmoid Bone. — The ethmoid a sieve) is a square- shaped 

cellular bone, situated between the two orbits, at the root of the 
nose, and perforated on its upper surface by a number of small 
openings, from which peculiarity it has received its name. It con- 
sists of a perpendicular lamella and two lateral masses. 

The 'Perpendicular lamella is a thin central plate, which articu- 
lates by its anterior border with the frontal spine, and crest of the 
nasal bones, and by its posterior border with the rostrum of the 
sphenoid and upper edge of the vomer. 
It assists in forming the septum of the 
nose. It is surmounted superiorly by 
a thick and strong process, the crista 
galli^which projects into the cavity of 
the skull, and gives attachment to the 
falx cerebri. From the base of the an- 
terior border of this process there pro- 
ject forward two small plates, alar pro- 
cossesy which are received into cor- 
responding depressions in the frontal 
bone, and often complete posteriorly the 
foramen caecum. At each side oi the 
crista galli, on the upper surface of the 
bone, is a thin and grooved plate per- 
forated with a number of small openings, the cribriform lamella, 
which supports the bulb of the olfactory nerve, and gives passage to 
its filaments, and to the nasal branch of the ophthalmic nerve. In 
the middle of the groove of this lamella the foramina pierce the bone 
completely, but at either side they are the apertures of canals, which 
run for some distance in the substance of tne central lamella, inner 
wall of the lateral mass, and spongy bones. The opening for the 

* Ethmoid bone, seen from above and beliind. 1. Centrn] lamella. 2, 2. 
Lateral masses ; the eiphers are placed on the posterior border of the lateral 
mass at eflch side. 3. Crista galli process. 4. Cribriform plate of the left 
side, pierced by its foramina. 6. Tho hollow spaee immediately above and to 
the left of this number is the supt rior mt atns. 6. Superior turbinated bone. 
7. Middle turbinated bone; the numbeis 5, 6, 7 are situated on the internal 
surface of the left lateral mass, near its posterior part. 8. External surface 
of the lateral mass, or os planum. 9. Superior or frontal border of the lateral 
mass, grooved by the anterior and posterior ethmoidal canals. 10. Eefers to 
the concavity of the middle turbinated bone, wliich is the upper boundary of 
the middle meatus. 


Fig. 54.* 
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nasal nerve is a narrow slit in tlie anterior pai;# of tlie cribriform 
lamella, close to the crista galli. The cribritorm lamella serves to 
connect the lateral masses with the perpendicular plate. It arti- 
culates by its posterior border with the ethmoidal spine of the 
sphenoid. ^ 

The lateral masses (labyrinthi) are divisible into an internal and 
external surface, and four borders, superior, inferior, anterior, and 
posterior. 

The internal surface is rough, slightly convex, and forms the 
external boundary of the upper part of tne nasal fossae. Towards 
the posterior border of this surface is a narrow horizontal fissure, 
the superior meatus of the nose ; the upper margin of this fissure is 
thin, and somewhat curled inwards, hence it is named the superior 
turbinated bone (concha superior). Below the meatus is the convex 
surface of another thin plate, which is curled outwards, and forms 
the lower border of the mass, the middle turbinated hone (conch i 
media). external surf ace is quadrilateral and smooth; hence 

it is named os plan urn, and, from its thinness, lamina papyracea ; 
it enters into the formation of the inner wall of the orbit. 

The superior border is uneven and cellular, the cells being com- 
pleted by the edges of the ethmoidal fissure of the frontal bone. 
This border is crossed by two grooves, somellmes complete canals, 
opening into the orbit by the anterior and posterior ethmoidal 
foramen. The inferior border is formed internally by the lower 
border of the middle turbinated bone, and externally by a concave 
irregular fossa, the upper boundary of the middle meatus. The 
anterior border presents a number of incomplete cells, which are 
closed by the superior maxillary and lachrymal bone ; the posterior 
border is irregularly cellular, to articulate with the sphenoid and 
palate bone. From the anterior part of each lateral mass an irre- 
gular plate of bone descends backwards, terminating in a hook-like 
extremity; this is called the uvriuate or cuneiform process. It 
assists in closing the orifice of the antrum, and articulates with the 
ethmoidal process of the inferior turbinated bone. 

The lateral masses are composed of cells, divided by a thin par- 
tition into anterior and posterior ethmoidal cells. The anterior, the 
most numerous, communicate with the frontal sinuses, and open by 
means of an irregular and incomplete tubular canal, the infundi- 
hulum, into the middle meatus. The posterior cells, fewer in 
number, open into the superior meatus. 

Development — By three centres ; one for each lateral mass, and 
one for the perpendicular lamella. Ossification commences in the 
lateral masses at about the beginning of the fifth month, appearing 
first in the os planum, and then in the spongy bones. At birth, 
the bone merely consists of two ill-developed lateral masses. During 
the latter half of the first year after birth, the central lamella and 
lamina cribrosa begin to ossify, and are united to the lateral masses 
by the beginning of the second year. The cells of the ethmoid are 
developed in the course of the fourth and fifth year. 
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thirteen bones : two of the cranium, frontal 
nnd sphenoid; and ele'ven of the face, viz., two nasal, two superior 
inwllary, two lachrymal, two palate, two inferior turbinated, and 
vomer. 

No muscles are attached to this bone. , 

BONES OF THE FACE. 

The face is composed of fourteen bones ; namely, 

Two nasal, Two palate. 

Two superior maxillary. Two mferior turbinated. 

Two lachrymal, Yomer. 

Two malar, Inferior maxillary. 

Mg . 66.* Nasal Bones. — The nasal are two small quadran- 
gular bones, forming by their union the bridge and 
base of the nose. On the upper surface they are 
convex, and pierced by a foramen for a small vein ; 
on the under surface they are somewhat concave, 
and marked by a groove which lodges the nasal 
branch of the ophthalmic nerve . The superior border 
is narrow and thick, the inferior broad, thin, and 
irregular. 

Development. — By a single centre for each bone, 
the first ossific deposition making its appearance at 
the same time as in the vertebrae. 

Articulations. — four bones; frontal, ethmoid, nasal, and 
superior maxillary. 

Attachnent of Muscles. — It has in relation with it the pyrami- 
dalis nasi and compressor naris ; but neither is inserted into it. 

Superior Maxillary Bones. — The 
superior maxillary are the largest bones 
of the face, with the exception of the lower 
jaw; they form, by their union, the whole 
of the upper jaw, and assist in the con- 
struction of the nose, orbit, cheek, and 
palate. Each bone is divisible into a body 
and four processes. 

The body is triangular in form, and 
hollowed in its interior into a large cavity, 
the antrum maxillare (antrum of High- 
more). It presents for examination four 
surfaces, external or facial, internal or 
nasal, posterior or zygomatic, and superior 
or orbital. 

'I’he external, or facial surface, forms the 
anterior part of the bone ; it is irregularly 

♦ Nasal bone of the left side ; its external or convex surface. 1. Superior 
border. 2. Internal or mesial border. 3. External border. 4. Inferior or free 
border. 6. Foramen for a small vein. 

t Superior maxillary bone of the right side, as seen on its lateral aspect. 


Fig . 66.t 
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concave, and presents a deep depression towards its centre, the 
comvne fossa, which gives attachment to two muscles, compressornasi 
and levator anguU oris. Immediately above this fossa is the 
fraorhital foramen, the termination of the infraorbital canal, trans" 
mitting the superior maxillary nerve and infraorbital artery; and 
above the infraorbital foramen is the lower margin of the orbit, con* 
tinuous externally with the rough articular surface of the malar 
process, and internally with a thick ascending plate, the nasal 
process. Between the infraorbital foramen and the margin of the 
orbit, the levator labii superioris proprius muscle has its origin. 
Towards the middle line or the face the external surface is bounded 


by the concave border of the opening 
of the nose, this border is projected 
forwards at its inferior termination into 
a sharp process, forming, with a simi- 


lig. 67* 


lar process of the opposite bone, the 
nasal spine. Beneath the nasal spine, 
and above the two superior incisor teeth, 
is a slight depression, the incisive, or 
myrtiform fossa, which gives origin to 
the depressor labii superioris alaeque nasi 
muscle. The myrtiform fossa is divided 
from the canine fossa by a perpendicular 
ridge, corresponding with the root of the 
canine tooth. The inferior boundary of 
the facial surface is the alveolar process 
which contains the teeth of the upper 
jaw; and the facial is separated from 
the zygomatic surface by a strong pro- 
jecting eminence, the malar process. 

The internal, or nasal surface, presents a large irregular opening, 
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I. External or facial surface ; the depression in which the cipher is placed is 
the canine fossa. 2. Posterior, or zygomatic surface. 3. Superior or orbital 
surface. 4. Infraorbital foramen, situated immediately below the cipher. 
5. Infraorbital canal, leading to the infraoibital foramen. (J. Inferior border 
of the orbit. 7. Malar process. 8, Nasal process. 9. Concavity forming the 
lateral boundary of the anterior nares. 10. Nasal spine. 11. Incisive, or 
myrtiform fossa. 12. Alveolar process. 13. The internal border of the orbital 
surface, which articulates with the ethmoid and palate bone. 14. Concavity 
which articulates with the lachrymal bone, and forms the commencement of 
the nasal duct. 15. Crista nasalis of the jjalate process, i. Two incisor teeth, 
c. Canine, b. Two bicuspidati. m. Three molares. 

* Eight superior maxillary bone; internal surface. 1. Antrum. 2. Nasal 
process. 8. Crista turbinalis superior. 4. Depression corresponding with the 
middle meatus. 6. Crista turbinalis inferior. 6, 6. Inferior meatus. 7. Sulcus 
lachrymalis. 8. Notch for articulation with the lachrymal bone. 9. Superior 
border of the bone, in which are seen three ethmoidal cells. 10, 10. Posterior 
border ; the lower 10 marks the articulating surface for the palate bone. 

II, 11. Groove of the posterior palatine canal. 12. Anterior border of the 
bone. 13, 13. Palate process. 14. Crista nasalis. 16. Nasal spine. 16. An- 
terior palatine canal. 17. Situation of the incisive foramen. 18, 18. Alveolar 
process. 
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leading into tlie antrum maxillare ; this opening is nearly closed in 
the aartionlated skull by the ethmoid, palate, lachrymal, and inferior 
tnrbinated bone. The cavity of the antrum is somewhat triangular, 
corr^ponding in shape with the form of the body of the bone. On 
its inner w^l are numerous grooves, lodging branches of the 
superior maxillary nerve, and projecting into its floor several conical 
processes, corresponding with the roots of the first and second molar 
tooth. In front of the opening of the antrum is the strong ascend- 
ing plate of the nasal process, marked inferiorly by a rough hori- 
zontal ridge (crista turbinalis inferior), which gives attachment to 
the inferior turbinated bone. The concave depression immediately 
above this ridge corresponds with the middle meatus of the nose, 
that below the ridge with the inferior meatus. Between the nasal 
process and the opening of the antrum is a deep vertical groove 
(sulcus lachrymalis), converted into a canal by the lachrymal and 
inferior turbinated bone, and constituting the nasal duct. The 
superior border of the nasal surface is irregularly cellular, and ar- 
ticulates with the lachrymal and ethmoid bone ; the posterior border 
is rough, and articulates with the palate bone ; the anterior border 
is sharp, and forms the free margin of the opening of the nose ; and, 
from the inferior border ^ projects inwards a strong horizontal plate, 
the palate process. 

Tne^JOAimor surface may be called zygomatic, as forming part of 
the zygomatic fossa ; it is bounded externally by the malar process, 
and internally by a rough and rounded border, the tuberosity, 
which is pierced by a number of small foramina (foramina alveo- 
laria posteriora), giving passage to the posterior dental nerves and 
branches of the superior dental artery. The lower part of this 
tuberosity presents a rough oval surface, to articulate with the 
palate bone, and immediately above and to the inner side of this 
articular surface a smooth groove, which forms part of the posterior 
palatine canal. The superior border is smooth and rounded, form- 
ing the lower boundary of the spheno-maxillary fissure, and marked 
by a notch, the commencement of the infraorbital canal. The in- 
ferior boundary is the alveolar process, containing the last two 
molar teeth. 

The orbital surface is triangular and thin, and constitutes the 
floor of the orbit. It is bounded internally by an irregular edge, 
which articulates with the palate, ethmoid, and laclirymal bone ; 
posteriorly, by the smooth border which enters into the formation 
of the spheno-maxillary fissure ; and, anteriorly, by a convex mar- 
gin, partly smooth and partly rough, the smooth portion forming 
part of the lower border of the orbit, the rough portion articulating 
with the malar bone. The middle of this surface is channelled by 
a deep groove and canal, the infraorbital, which terminates at the 
infraorbital foramen ; and near the root of the nasal process is a 
Blight depression, marking the origin of the inferior oblique muscle 
of the eyeball. 

The four processes of the superior maxillary bone are, tbe nasal, 
malar, alveolar, and palate. 
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The nasal process ascends by the side of 4Jhe nose, to which it 
forms the lateral boundary, and articulates with the frontal and 
nasal bone. By its external emrfaoe it gives attachment to the 
levator labii superioris alseque nasi, and to the orbicularis palpe- 
brarum muscle. Its i^teincd surface contributes to form the outer 
wall of the nares, and is marked transversely by a horizontal ridge 
(crista turbinalis superior), which divides it into two portions, one 
above the ridge irregular and uneven, for giving attachment to and 
completing the cells of the lateral mass of the ethmoid ; the other 
below, smooth and concave, corresponding with the middle meatus. 
The posterior border is thick and grooved for the nasarduct; while 
the prominent margin in front of that groove is continuous with the 
lower border of the orbit ; this margin is marked by a small iuhercloy 
which serves as a guide to the introduction of the knife in the ope- 
ration for fistula lachrymalis. 

'J’he malar process, large and irregular, is situated at the angle 
of separation between the facial and zygomatic surface, and presents 
a triangular surface for articulation with the malar bone. 

The alveolar process forms the lower margin of the bone; it is 
spongy and cellular in texture, and excavated into deep holes for the 
reception of eight teeth. By its outer surface, as far forwards as 
the first molar tooth, it gives origin to the buccinator muscle. The 
anterior portion of its process containing the sockets of the incisor 
teeth, together with a small portion of the palate process, has a 
separate centre of ossification, and in the lower animals it remains 
separate throughout life as the intermaxillary or premaxillary 
bone. In young human skulls a fissure running backwards 
from the outer edge of the second incisor nearly to the incisive 
foramen, indicates the line of junction of the premaxillary bone 
with the rest of the maxilla ; and in cases of cleft palate (there 
being an arrest of development) this portion is present as a distinct 
bone. 

The palate process is thick and strong, and projects horizontally 
inwards from the inner surface of the body of the bone. Superiorly, 
it is concave and smooth, and forms the floor of the nares ; in- 
feriorly, it is also concave, but uneven, and assists in the formation 
of the roof of the palate. The latter surface is marked by a deep 
groove, which lodges the anterior palatine nerve and superior pala- 
tine artery. Its internal edge is raised into a ridge (crista nasalis), 
which, with a corresponding ridge in the opposite hone, forms a 
groove for the reception of the vomer. The prolongation of this 
ridge forwards beyond the level of tlie facial surface of the bone is 
the nasal spine. Near the anterior extremity of the internal border 
is seen a deep groove, which, expanding interiorly, forms with its 
fellow of the opposite side the incisive foramen. When the hard 
palate (completed by the junction of the two bones) is viewed from 
below, this foramen is seen to contain four smaller foramina, two 
of which are placed in the middle line, one before the other (fora- 
mina of Scarpa), the other two (foramina of Stenson), being placed 
laterally. These all open above into the inferior meatus of the 
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nos^t the first pair (Scarpa’s) transmitting the naso-palatine nerves, 
the lierve of the left side occupying the anterior foramen, and that 
of the right side (the larger of the two) the posterior. The other 
foramina are the inferior terminations of the anterior palatine 
Gcmah, they give passage to the anterior palatine arteries. 

Development — By fowr centres ; one for the anterior part of the 
palate and incisive portion of the alveolar process (intermaxillaiy) ; 
one for that portion of the bone lying internally to the infraorbital 
canal and foramen ; one for that portion lying externally to the 
infraorbital groove and canal ; and one for the palate process. The 
superior maxillary bone is one of the earliest to show signs of ossifi- 
cation, this action beginning in the alveolar process, and being 
associated with the early development of teeth. The early develop- 
ment of the alveolar process, and the conseq^uent fusion at this 
point of the original pieces, explains the difficulties which have 
been felt by anatomists in determining the precise number of ossi- 
fying centres of the bone. 

Artimlations. — With nine bones ; viz., two of the cranium, and 
all the bones of the face, excepting the inferior maxillary. These 
are, frontal and ethmoid ; nasal, lachrymal, malar, inferior turbi- 
nated, palate, vomer, and its fellow of the opposite side. 

Attachment of Muscles, — To ten ; orbicularis palpebrarum, obli- 
quus inferior oculi, levator labii superioris alaeque nasi, levator labii 
superioris proprius, levator anguli oris, compressor naris, dilatator 
naris, depressor alse nasi, buccinator, masseter. 

Lachrymax Bones (os unguis, from an imagined resemblance to 
a finger nail). — The lachrymal is a thin oval-shaped plate of bone, 
situated in front and at the inner angle of the orbit. It may be 
divided into an external and internal surface and four 

Fig. 58.* borders. The external surface is smooth and marked 

# by a vertical ridge, the lachrymal crest, into two por- 
tions, one of which is flat and enters into the forma- 
tion of the orbit, hence may be called the orbital 
portion; the other is concave, and lodges the lachry- 
r mal sac, hence, the lachrymal portion. The crest is 
expanded interiorly into a hook-shaped process (hamu- 
4 Ins lachrymalis), which forms part of tne outer boun- 
dary of the fossa lachrymalis. The internal surface 
is uneven, and completes the anterior ethmoid cells ; 
it assists also in forming the wall of the nasal fossae 
and nasal duct. The four borders articulate with adjoining bones. 
Development. — By a single centre, appearing in the early part of 
the third month. 

♦ Lachryinal bone of the right side viewed on its external or orbital surface. 
1. Orbital portion of the bone. 2. Lachrymal portion ; the prominent ridge 
between these two portions is the crest. 3. Lower termination of the crest, 
the hamulus lachrymalis. 4. Superior border, which articulates with the 
frontal bone. 6. Posterior border, which articulates with the ethmoid bone. 
6. Anterior border, which articulates with the superior maxillary bone. 
7. The border which articulates with the inferior turbinated bone. 
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Articulations , — ^With four Loiies ; two of^ tLe craninin, frontal 
and ethmoid ; and two of the face, superior maxillary and inferior 
turbinated bone. 

Attachment of Muscles, — To one muscle, the tensor tarsi, and to 
an expansion of the tmido oculi, the former arising from the orbital 
surface, the other being attached to the lachrymal crest. 

Malar Bones {mala, the cheek). — The malar (os jugale) is the 
sti'ong quadrangular bone which forms the prominence of the cheek. 
It is divisible into an external and internal surface, and four pro- 
cesses, frontal, orbital, maxillary, and zygomatic. The external 
surface is smooth and convex ; it gives origin to the zygomaticus 
major and minor muscles, and is pierced by several small openings, 
which give passage to filaments of the temporo-malar nerve and 
minute arteries. The internal surface 
is concave, partly smooth and partly Mg, 59.* 

rough ; smooth where it forms part of 
the temporal fossa, and rough where 
it articulates with the superior max- 
illary bone. 

The fi'ontal process ascends perpen- 
dicularly to form the outer border of 
the orbit, and articulate with the ex- 
ternal angular process of the frontal 
bone. The orbital process is a thick 
plate, which projects inwards from the 
frontal process, and unites with the 
great ala of the sphenoM to constitute 
the outer wall of the orbit. It is 
pierced by several small foramina for 
the passage of temporo-malar filaments of the superior maxillary 
nerve. The max illary process is broad, and articulates with the 
superior maxillary bone. The zygoinatic process, narrower than 
the rest, projects backwards to unite with the zygoma of the tem- 
poral bone. 

Development,^'Bj a single centre : in rare instances by two or 
three. In many animals the malar bone is permanently divided 
into two portions, orbital and malar. Ossification commences in 
the malar bone soon after the vertebrm. 

Articulations, — With four bones ; three of the cranium, frontal, 
temporal, and sphenoid ; and one of the face, superior maxiUary. 

Attachment of Muscles. — ^To five: levator labii superioris pro- 
prius, zygomaticus minor and major, masseter, and temporal. 

Palate Bone. — The palate bones are situated at the posterior 
part of the nares, where they enter into the formation of the palate, 
side of the nose, and posterior part of the floor of the orbit ; hence 

• Malar bone of the right side. 1. External surface. 2. Opening for an 
artery and nerve. 8. Frontal process. 4. Outer border of the orbit. 6. In- 
ferior border of the orbit. 6, 6 Maxillary process. 7. Zygomatic process. 
8. Sweep to which the temporal fascia is attached. 9, 9. Lower border of the 
bone, from which the deep portion of the masseter muscles arises. 
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tiiey might Be named the palato-naso-orbital bones. Each bone re- 
iemblea in general form the letter L, and is divisible into a hori- 
a^ontal plate, a perpendicular plate, and a pterygoid process or 
tuberosity. 

The horizontal plate is quadrilateral; and presents two surfaces, 
one superior, which enters into the formation of the floor of the 
nares, the other inferior, forming the posterior part of the hard 
palate. The superior surface is concave, and nses towards the 
middle line, where it unites with its fellow of the opposite side and 
forms part of a crest (crista nasalis), which articulates with the 
vomer. The inferior surface is uneven, and marked by a slight 
transverse ridge, to which is attached the ten- 
dinous expansion of the tensor palati muscle. 
Near its external border are two openings, one 
large and one small, the posterior palatine fora- 
mina ; they are the terminations of two minute 
canals, and transmit the descending palatine 
artery and nerves. The posterior oorder is 
concave, and presents at its inner extremity a 
sharp point, which, with a corresponding point 
in the opposite bone, constitutes the palate 
spine for the attachment of the azygos uvulae 
muscle. 

The perpendicular plate is also quadrilateral ; 
and presents two surfaces, one internal or nasal, 
forming part of the wall of the nares ; the other external, bound- 
ing the spheno-maxillary fossa and antrufli. The internal surface 
is marked near its middle by a horizontal ridge (crivcta turbinahs 
inferior), to which is united the inferior turbinated bone; and, 
about half an inch above this, by another ridge (crista tur- 
binalis superior), for the attachment of the middle turbinated 
bone. The concave surface below the inferior ridge is the lateral 
boundary of the inferior meatus of the nose; that between the 
two ridges corresponds with the middle meatus, and the surface 
above the superior ridge with the superior meatus. The external 
surface, extremely irregular, is rough on each side for articulation 

• Posterior view of the right palate bone in its natural position ; it is slightly 
turned on one side, to obtain a sight of the internal surface of the perpendicular 
plate (2). 1. Horizontal plate of the bone ; its upper or nasal surface. 2. 
Perpendicular plate ; its internal or nasal surface. 3, 10, 11. Pterygoid pro- 
cess or tuberosity. 4. Internal Iwrder of the horizontal plate, which, articu- 
lating with the similar border of the opposite bone, forms the crista nasalis for 
the reception of the vomer. 5. The pointed process, which, with a similar 
process of the opposite bone, forms the palate spine. 6. The horizontal ridge 
which gives attachment to the inferior turbinated bone ; the concavity below 
this ridge enters into the* formation of the inferior meatus ; the concavity (2) 
above the ridge into that of the middle meatus. 7. Si)heDo-palatine notch, 
8. Orbital |)ortion. 9. Crista turbinalis superior for the middle turbinated bone. 
10. The middle facet of the tuberosity, which enters into the formation of the 
pterygoid fossa. The facets 11 and 3 articulate with the two pterygoid plates, 
11 with the internal, 3 with the external. 
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with neighbouring bones, and smooth in the*iniddlO to constitute 
the inner boundary of the Bj>heno-maxillary fossa. This smooth 
surface terminates inferiorly in a deep groove, which, being com- 
pleted by the tuberosity of the superior maxillary bone and ptery- 
goid process of the sphenoid, forms the posterior palatine canal. 

Near the upper part of the perpendicular j)late is a large oval 
notch completed by the sphenoid, the spheno-palatine foramen ^ 
which transmits the superior nasal and naso-palatine nerves and 
spheno-palatine artery, and serves to divide the upper extremity of 
the bone into two portions, an anterior or orbital, and a posterior 
or sphenoidal portion. The orbital portion is hollow within, and 
presents five surfaces externally, three articular and two free ; the 
three articular are, anterior, which looks forward and articrdates 
with the superior maxillary bone, internal with the ethmoid, and 
posterior with the sphenoid. The free surfaces are, superior or 
orbital, which forms the posterior part of the floor of the orbit, and 
external, which looks into the spheno -maxillary fossa. 

The sphenoidal port ion, rxmch. smaller than 
the orbital, has three surfaces, two lateral and 
one superior. The external lateral surface 
enters into the formation of the spheno- 
maxillary fossa; the internal lateral forms 
part of the lateral boundary of the nares ; 
the superior surface articulates with the 
under part of the body of the sphenoid bone, 
and assists the sphenoidal spongy bones in 
closing the sphenoidal sinuses. This portion 
takes part in the formation of the pterygo- 
palatine canal. 

The pterygoid process or tuberosity of the 
palatine bone is the thick and rough process 
which stands backwards from the angle of union of the horizontal 
with the perpendicular portion of the bone. It is received into the 
angular fissure, which exists between the two plates of the pterygoid 
process at their inferior extremity, and presents three surfaces : 
one concave and smooth, which forms part of the pterygoid fossa, 
and gives origin to some fibres of the internal pterygoid muscle; 
and one at each side to articulate with the pterygoid plates. The 
anterior face of this process is rough, and articulates with the 
superior maxillary bone. 

* Perpendicular plate of the right palate bone, seen on its external or spheno- 
maxillary surface. 1. The rough surface of this plate, which articulates with 
the superior maxillary bone and bounds the antrum. 2. Posterior palatine 
canal ; completed by the tuberosity of the superior maxillary bone and ptery^- 
goid process. The rough surface to the loft of the canal (2) articulates with 
the internal pterygoid plate. 3. Spheno-palatine notch. 4, 5, 6. Orbital 
portion of the perpendicular plate. 4. Sx)heno-maxillary facet of this portion. 
5. Orbital facet. 6. Maxillary facet, to articulate with the superior maxillary 
bone. 7. Sphenoidal portion of the perpendicular plate. 8. Pterygoid pro- 
cess or tuberosity of the bone. 
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Ikivelopmmt, — IBj a single centre, which appears in the angle of 
union between the horizontal and perpendicular portion, at the 
same time as ossification in the vertebraB. 


Articidations , — With six bones: two of the cranium, sphenoid 
and ethmoid ; and four of the face, superioi; maxillary, inferior tur- 
binated, vomer, and the palate bone of the opposite side. 

Attachment of Muscles , — To four : tensor palati, azygos uvulsB, 
internal and external pterygoid. 

Infeeior Turbinated Bones. — The inferior turbinated or spongy 
bone, is a thin layer of light and porous bone, attached to the crista 
turbinalis inferior of the inner wall of the nares, and projecting 
inwards towards the septum narium. It is somewhat triangular 


m « 2 .* 



in form, one angle being directed up- 
wards and the curved base down- 
wards; and slightly curled upon it- 
self, so as to bear some resemblance 
to one valve of a bivalve shell, hence 
its designation, concha inferior. The 
bone presents for examination, two 
surfaces, internal and external ; three 


borders, anterior, superior and inferior; and three angles, ante- 
rior, posterior, and superior. The internal or convex surface looks 
inwards and upwards, and forms the inferior boundary of the 
middle meatus naris; it is marked by one or two longitudinal 
grooves or canals for branches of the nasal nerves and spheno- 
palatine artery. The external or concave surface looks down- 
wards and outwards, and constitutes the roof of the inferior 


meatus. The aufcrior border looks upwards and forwards, is 
thin and somewhat concave, and articulates with the crista 


turbinalis of the superior maxillary and with the lachrymal 
bone. The superior harder, long and uneven, articulates with the 
crista turbinalis of the palate bone, and with the superior maxil- 
lary. The inferior border is convex, rounded, and free, and thicker 
than the rest of the bone. The anterior angle, attached to the 
superior maxillary bone advances forward nearly to the anterior 
margin of the nares. The posterior angle, sharp andpointed, is 
prolonged backwards on the internal pterygoid plate. The stiperior 
cmgle, more or less rounded, gives origin to three thin and laminated 
processes. The most anterior of these processes, processus lachry- 
maUs, derived from the upper extremity of the anterior border, 
articulates with the lachrymal bone, and assists in completing the 


• Inferior turbinated bone of the right side. 1, 1. Its internal or convex 
surface. 2, 2, 8. Canal for a branch of the spheno-palatine artery, dividing into 
two deep grooves. The cipher 3 also denotes the anterior border of the bone. 
4. Posterior border. 6, 5. Inferior border. 6. Anterior angle. 7, Posterior 
angle. 8. Superior angle. 9. Processus lachryinalis. 10. Processus ethmoi- 
daUs. 11. A large irre^lar process, appertaining to the ethmoidal pro- 
cess, and articulating with the ethmoid bone. 12 . An opening into the 
antrum. 



VOMEE. 


65 


nasal duct ; the posterior process, proceaeua jdhmoidalia, derived 
directly from the superior angle or border, often from both, articu- 
lates with the unciwrm process of the ethmoid bone ; the mid^e 
rooess, processus maxilla/ris, proceeding also from the superior 
order, is reflected downwards, and assists in completing the inner 
wall of the antrum, articulating with the superior maillary and 
palate bone. 

Development.-r'Bj a single centre, which appears at about the 
fifth month of foetal life. 

It afibrds no attachment to muscles. 

Articulations . — With four bones : ethmoid, superior maxillary, 
lachrymal, and palate. 

VoMEK. — The vomer is a thin, quadrilateral plate of bone, forming 
the posterior and inferior part of the septum of the nares. 

The superior border is broad and expanded, to articulate, in the 
middle, with the under surface of the body of the sphenoid, and on 
each side (ala) with the pro- 
cessus vaginalis of the ptery- ^^3- 63.* 

goid process. The anterior part 
of this border is hollowed into a 
sheath for the reception of the 
rostrum of the sphenoid. The 
inferior border is thin and un- 
> even, and is received into the 
grooved summit of the crista 
nasalis of the superior maxillary 
and palate bones. The posterior border is sharp and free, and forms 
the posterior division of the two nares. The anterior border is more 
or less deeply grooved for the reception of the central lamella of the 
ethmoid and the cartilage of the septum. This groove is an indi- 
cation of the early constitution of the bone of two lamellae, united 
at the inferior border. The lateral surfaces are smooth and 
marked by small furrows for vessels ; each has a groove which 
runs downwards and forwards, giving passage to the naso-palatine 
nerve, and terminates interiorly at the upper opening of the 
anterior palatine canal. The vomer not unfrequently presents a 
convexity to one or the other side, generally, it is said, to the 
left. 

Development . — By a single centre, which makes its appearance 
at the same time with those of the vertebrse. Ossification begins 
from below and proceeds upwards. At birth, the vomer presents 
the form of a trough, in the concavity of which the cartilage of the 

* The vomer viewed on its left aspect. 1, 1. Its superior border, with the 
two alsB. 2, 2. Inferior border. 3. Posterior border. 4, 4. That portion of 
the anterior border which articulates with the central lamella of the ethmoid. 
5, 6. Inferior portion of the anterior border, which unites with the cartilage of the 
septum. 6, 6. An elevation on the bone marking its point of separation into 
two layers ; the two layers are seen along the whole length of the anterior 
border from 4 to the lower 6. 

P 
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eeptum nasi is placed; it is this disposition which subsequently 
enables the bone to embrace the rostrum of the sphenoid. 

The vomer has no muscles attached to it. 

Articulations , — ^With sia? bones : sphenoid, ethmoid, two superior 
maxillary, two palate ; and the cartilage of the septum. 

Ikperior Maxillary Bone. — The lower jaw is the arch of bone 
which contains the inferior teeth ; it is divisible into a horizontal 
portion or body, and a perpendicular portion, the ramus, at each side. 

The body is divisible into two portions. That above the men- 
tal foramen [alveolar) is of spongy texture, and contains the 
sockets for the teeth — that below this foramen (basilar) is thick and 
rounded —it is dense in structure, and is marked by ridges for the 
attachment of muscles. The relative proportion of these two parts 
varies with the age of the individual : in childhood, in consequence 
of containing the two sets of teeth, the alveolar portion is large, and 
the mental foramen is near tlie lower border of the bone ; in (3d age, 
on the contrary, from the loss of teeth and consequent absorption 
of the alveolar process, the basilar portion alone remains, and the 
mental foramen is situated near its upper border. In adult age the 
alveolar and. basilar portions are of equal depth, the mental foramen 
being situated midway between the upper and lower border. 

Upon the external surface of the body, at the middle line, and 
extending from between the two first incisor teeth to the chin, is 
a slight ridge, crista iiientalis, which indicates the point of con- 
junction of the lateral halves of the bone in the young subject, the 
symphysis. Immediately external to this ridge is a depression which 
gives origin to the dejiressor labii inferioris muscle ; and, corre- 
sponding with the root of the lateral incisor tooth, another de- 
pression, the incisive fossa, for the levator labii inferioris. Farther 
outwards is an oblique opening,, the mental foramen, for the exit 
of the mental nerve and inferior dental artery; and below this 
foramen, the commencement of an oblique ridge, which runs up- 
wards and outwards to the base of the coronoid process, and gives 
attachment to the depressor anguli oris, platysma myoides, and 
buccinator muscle. Near the posterior part of this surface is a 
rough impression made by the massetcr muscle ; and, immediately 
in front of this impression, a groove for the facial artery. The pro- 
jecting tuberosity at the posterior extremity of the lower jaw, at 
th^oint where the body and ramus meet, is the angle. 

Upon the internal surface of the body of the bone, at the sym- 
physis, are two small pointed tubercles ; immediately beneath these, 
two other tubercles, less marked ; beneath them, a ridge, and be- 
neath the ridge two rough depressions of some size. These four 
points give attachment, from above downwards, to the genio-hyo- 
glossi, genio-hyoidei, part of the mylo-hyoidei, and digastric 
muscleSs Eunning outwards into the body of the bone from the 
above ridge is a prominent line, the mylodiyoidcan ridge, which 
gives attachment to the mylo-hyoideus muscle, and by its extremity 
to the pterygo-maxiUary ligament and superior constrictor muscle. 
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[mmediately above tbe ridge, and by the side of the symphysis, is 
I, smooth concave surface, which corresponds with the sublingual 
^land ; and below the ridge, and more externally, a deeper fossa for 
he Bubmaxillary gland. 

The superior border of the body of the bone is the alveolar pro- 
jess, furnished in the adult with alveoli for sixteen teeth. The 
nferior border or base is rounded and smooth ; thick and everted 
n front to form the chin, and thin behind where it merges into the 
ingle of the bone. 

The ram as is a strong square-shaped process, differing in direc- 
ion at various periods of life ; thus, in the foetus and infant, it is 
dmost parallel with the body; in youth it is oblique, and gradually 
bpproaches the vertical direction until manhood ; in old age, after 
ho loss of the teeth, it again declines, and assumes the oblique 
lirection. On its external surface it is rough, for the attachment 
.f the masseter muscle; and at the junction of its posterior border 
pith the body of the bone, it has a rough tuberosity, the angle of 
he lower jaw, which gives attachment by its inner margin to the 
tylo-maxillary ligament. 

The upper extremity of the ramus presents two processes, sepa- 
ated by a concave sweep, the sigmoid notch. The anterior is the 
or onoid process ; it is sharp and 
lointed, and gives attachment 
y its inner surface to the tem- 
oral muscle. The anterior bor- 
er of the coronoid process is 
rooved at its lower part for 
he buccinator muscle. The 
osterior process is the condyle^ 
rhich is flattened from before 
ackwards, oblique in direction, 
nd smooth on its upper surface, 

3 articulate with the glenoid 
avity of the temporal bone. 

’he constriction around the 
ase of the condyle is its neckf 
ito which is inserted the external pterygoid muscle. The sigmoid 
otch is crossed by the masseteric artery and nerve. 

The Internal surface of the ramus is marked near its centre by 
large oblique foramen, the inferior dental, for the entrance of the 
iferior dental artery and nerve into the dental canal. Bounding 
lis opening is a sharp margin, to which is attached the internal 

* Tbe lower jaw. 1. Body. 2. Ramus. 3. Symphysis. 4. Fossa for tbe 
Bpressor labii inferioris muscle. 6. Mental foramen. 6. External oblique 
dge. 7. Groove for tbo facial artery ; tbe situation of the groove is marked 
y a notch in the bone a little in front of the cipher. 8. The angle. 9. Ex- 
emity of the mylo-hyoidean ridge. 19. Coronoid process. 11. Condyle. 
1. fcjigmoid notch. 13. Inferior dental foramen. 14. Mylo-hyoidean groove. 
). Alveolar process, i. Middle and lateral incisor tooth ot one side. e. Canine 
)oth. 6, Two bicuapids. m. Three molars. 
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lafeeral ligment, and passing downwards from the opening a narrow 
groove wnich lodges the mylo-hyoidean nerve with a small artery 
and vein. Te the uneven surface above and in front of the inferior 
dental foramen, is attached the temporal muscle, and to that below 
it, the internal pterygoid. The internal sarface of the neck of the 
condyle gives attachment to the external pterygoid muscle, and its 
external surface to the external lateral ligament of the lower jaw. 
To the angle is attached the stylo-maxillary ligament, 

Develo'pment. — By two centres ; one for each lateral half, the two 
sides meeting at the symphysis, where they become united. The 
lower jaw is the earliest of the bones of the skeleton to exhibit 
ossification, with the exception of the clavicle ; ossific union of the 
symphysis takes place during the first year. 

AHiculations. — With the glenoid fossae of the two temporal bones, 
through the medium of a fibro-cartilage. 

Attachment of Muscles. — To fourteen pairs ; by the external sur- 
face, commencing at the symphysis and proceeding outwards, 
levator labii inferioris, depressor labii inferioris, depressor anguli 
oris, platysma myoides, buccinator, and masseter ; by the internal 
surface, also commencing at the symphysis, the genio-hyo-glossus, 
genio-hyoideus, myio-hyoideus, digastncus, superior constrictor, 
temporal, external pterygoid, and internal pterygoid. 

TABLE SHOWING THE POINTS OF DEVELOPMENT, AKTICULATIONS, AND 
ATTACHMENT OF MUSCLES OF THE BONES OF THE HEAD. 


Development. Articulaiion. 


Occipital .... 

7 

... 6 ... 

12 pairs. 

Parietal .... 

] 

... 5 ... 

1 muscle. 

Frontal .... 

2 

... 12 ... 

3 pairs. 

Temporal .... 

4 

... 5 ... 

14 muscles. 

Sphenoid .... 

. 15 

... 12 ... 

12 pairs. 

Ethmoid .... 

3 

... 13 ... 

none. 

Nasal 

1 

... 4 ... 

none. 

Superior maxillary 

4 

9 ... 

10 muscles. 

Lachrymal . . . 

1 

... 4 ... 

1 ib. 

Malar 

1 

... 4 ... 

5 ib. 

Palate 

1 

... 6 ... 

4 ib. 

Inferior turbinated 

1 

... 4 ... 

none. 

Vomer 

1 

... 6 ... 

none. 

Lower jaw . . . . 

2 

... 2 ... 

14 pairs. 


SU TUBES. 

The bones of the cranium and face are connected with each other 
by means of sutures {sutura, a seam), of which there are four prin- 
cipal varieties ; serrated, squamous, harmonia, and schindylesis. 

The serrated suture is formed by the union of two borders possess- 
ing serrated edges, as in the coronal, sagittal, and lambdoidal 
sutures. In these sutures the serrations are formed almost wholly 
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by the external table, the edges of the internal table lying merely 
in apposition. 

The squamous sutwre {squama, a scale) is formed by the over- 
lapping of the bevelled edges of two contiguous bones, as in the 
articulation between the temporal and lower border of the parietal. 
In this suture the approximated surfaces are roughened, so as to 
adhere mechanically with each other. 

The ha/rmonia suture (apeiy, to adapt) is the simple apposition of 
contiguous surfaces, the surfaces being more or less rough and 
retentive. This suture is seen in the connexion between the supe- 
rior maxillary bones, or of the palate processes of the palate bones 
with each other. 

The schind/ylesis suture (<rx*v5vXf;o-tff, a fissure) is the reception 
of one bone into a sheath or fissure of another, as occurs in the arti- 
culation of the rostrum of the sphenoid with the vomer, or of the 
latter with the perpendicular lamella of the ethmoid, and with the 
crista nasalis of the superior maxillary and palate bones. 

The serrated suture is formed by the interlocking of the radiat- 
ing fibres along the edges of the flat bones of the cranium during 
growth. When this process is retarded by overdistension of the 
head, as in hydrocephalus, and sometimes without any such apparent 
cause, distinct ossific centres are developed in the interval between 
the edges : and, being surrounded by the suture, form independent 

E ieces which are called ossa triquetra, or ossa Wormiana. In the 
imbdoidal suture there is generally one or more of these bones ; 
and in an adult hydrocephalic skeleton in the College of Surgeons, 
there are upwards of one hundred. 

The coronal suture (fig. 66) extends transversely across the vertex 
of the skull, from the upper part of the greater wing of the sphe- 
noid of one side to the same point on the opposite side ; it connects 
the frontal with the parietal bones. In the formation of this suture 
the edges of the articulating bones are bevelled, so that the parietal 
rest on the frontal at each side, and in the middle the frontal rests 
on the parietal bones ; they thus afford to each other mutual support 
and increased consolidation to the skull. 

The sagittal suture extends longitudinally backwards along the 
vertex of the skull, from the middle :of the coronal to the apex of 
the lambdoidal suture. It is much serrated, and serves to unite the 
two parietal bones. In the young subject, and sometimes in the 
adult, this suture is continued through the middle of the frontal 
bone to the root of the nose, under the name of frontal suture. 
Ossa triquetra are sometimes found in the sagittal suture. 

The lambdoidal suture is named from some resemblance to the 
Greek letter A, consisting of two branches, which diverge at an acute 
angle from the extremity of the sagittal suture. This suture con- 
nects the occipital with the pariet^ bones. At the posterior and 
inferior angle of the parietal bones, the lambdoidal suture is con- 
tinued onwards in a curved direction to the base of the skull, and 
serves to unite the occipital bone with the mastoid portion of 
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the temporal, tinder the name of additamentum euturm IcmhdoU 
dalie. It is in the lambdoidal suture that ossa triquetra occur most 
&Muently. 

The squamous suture (fig. 66) unites the squamous portion of the 
temporal bone with the greater ala of the sphenoid, and with the 
parietal, overlapping the lower border of the latter. The portion 
of the suture which is continued backwards from the squamous 
portion of the bone to the lambdoidal suture, and connects the 
mastoid portion with the posterior inferior angle of the parietal, is 
the additamenfum sutwroB squamosoe. 

The additamentum suturm lambdoidalis, and additamentum 
suturae squamosae, constitute together the mastoid suture. 

Across the upper part of the face is an irregular suture, the 
fransversct which connects the frontal bone with the nasal, superior 
maxillary, lachrymal, ethmoid, sphenoid, and malar bones. The 
remaining sutures are not sufficiently important to deserve par- 
ticular names or description. 

KEGIONS OP THE SKULL. 

The skull, considered as a whole, is divisible into four regions : a 
superior region or vertex ; a lateral region ; an inferior region or 
base ; and an anterior region, the face. 

The SUPERIOR REGION, or vertex of the skull, is bounded ante- 
riorly by the frontal eminences ; on each side by the temporal ridge 
and parietal eminence : and behind by the superior curved line of 
the occipital bone and occipital protuberance. It is crossed trans- 
versely by the coronal suture, and marked from before backwards 
by the sagittal, which terminates posteriorly in the lambdoidal 
suture. Near the posterior extremity of the region, and on each 
side of the sagittal suture, is the parietal foramen. 

On the injier or cerebral surface of this region is a shallow groove 
extending along the middle line from before backwards, for the 
superior lon^tudinal sinus : at either side of this groove are several 
small fossse lor the Pacchionian bodies, and further outwards, digital 
fossae corresponding vvith the convexities of the convolutions, and 
numerous ramified grooves for lodging the branches of the arteria 
meningea media. 

The LATERAL REGION of the skull is divisible into three portions ; 
temjioral, mastoid, and zygomatic. 

The temporal portion or temporal fossa^ is bounded above and 
behind by the temporal ridge, in front by the external angular pro- 
cess of the fronts and by the malar bone, and below by the 
zygoma. It is formed by part of the frontal, great wing of the 
sphenoid, parietal, squamous portion of the temporal, malar bone, 
and zygoma, and lodges the temporal muscle with the deep temporal 
arteries and nerves. 

mastoid portion is rough, for the attachment of muscles. 
On its posterior part is the mastoid foramen ; and below, the mas- 
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boid process. In front of the mastoid process is the external auditory 
foramen, surrounded by the external auditory process ; and in front 
of this foramen the j^lenoid cavity, bounded above by the middle 
root of the zygoma, and in front by its tubercle. 

The zygomatic portiork, or fossae is the irregular cavity below the 
zygoma, bounded in front by the superior maxillary bone, internally 
by the external pterygoid plate, above by part of the great wing of 
the sphenoid, squamous portion of the temporal bone, and temporal 
fossa ; and externally by the zygomatic arcn and ramus of the lower 
jaw. It contains the external pterygoid, part of the temporal, and 
internal pterygoid muscle; and 
the internal maxillary artery Fig. 65.* 

and inferior maxillary nerve, 
with their branches. At the 
inner side and upper part of the 
zygomatic fossa are two fissures, 
spheno-maxillary and pterygo- 
maxillary. The sphem-majt il- 
lary fissurct horizontal in direc- 
tion, opens into the orbit, and is 
situated between the great ala of 
the sphenoid and the superior 
maxillary bone. It is completed 
externally by the malar bone. 

The pterygo-maxillary fissure is 
vertical, and descends at a right 
angle from the extremity of the 
preceding. It is situated between 
the pteprgoid process and the 
tuberosity of the superior max- 
illary bone, and transmits the 
internal maxillary artery. At 
the angle of junction oi these two fissures is a small space, the 
spheno-maxillary fossa^ bounded by the sphenoid, palate, and 
superior maxillary bone. In this space are seen the openings of five 
foramina : foramen rotundum, spheno -palatine, pterygo-palatine, 
posterior palatine, and Vidian. The spheno-maxillary fossa lodges 

* Front view of the skull. 1. Frontal portion of the frontal bone. The 2, 
immediately over the root of the nose, refers to the nasal tuberosity; the 3, 
over the i^rbit, to the supriorbital ridge. 4. Optic foramen. 5. Sphenoidal 
fissure. 6. Spheno-maxillary fissure, 7. Lachrymal fossa in the lachinnal 
bone, the commencement of the nasal duct. The figures 4, 5, C, 7 are wdhin 
the orbit. 8. Opening of the anterior mires, divided into two parts hy the 
vomer; the cipher is placed upon the latter. 9. Infmorbital foramen. 
10. Malar bone. 11. Symphysis of the lower jaw. 12. Mental foi imen. 
13. Ramus of the lower Jaw. 14. Parietal bone. 15. Coronal suture. 
16. Temporal bone. 17. Squamous suture. 18. Upper part of the great ala 
of the sphenoid bone. 19. Commencement of the temporal ridge. 20. Zygonm 
of the temporal bone, assisting to form the zygomatic arch. 21. Mastoid 
process. 
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Meckd's ganglion and the termination of the internal maxillary 
artery. 

The BABB OF THE SKULL presents an internal or cerebral, and an 
external or basilar surface. 

The c&rehral surface is divisible into three»parts, which are named 
anterior, middle, and posterior fossa of the base of the cranium. 
The anterior fossa is somewhat convex at each side, where it corre- 
sponds with the roof of the orbits ; and concave in the middle, in 
the situation of the ethmoid bone and anterior part of the body of 
the sphenoid. The latter and the lesser wings constitute its pos- 
terior boundary. It supports 
the anterior lobes of the cere- 
brum. In the middle line of 
this fossa, at its anterior part, 
is the crista galli ; immediately 
in front of that process, the 
foramen caecum; and on each 
side, the cribriform lolate with 
its foramina i for the transmis- 
sion of the filaments of the ol- 
factory nerve, "and a slit for the 
nasal branch of the ophthalmic 
nerve. Farther back in the 
middle line is the processus 
olivaris, and, at the sides of this 
process, the opt ic foramina, an^ 
terior and middle clmold pro- 
cesses, and vertical grooves for 
the internal carotid arteries. 

The middle fossa of the base, 
deeper than the preceding, is 
bounded in front by the lesser 
wing of the sphenoid ; behind, by the petrous portion of the tem- 
poral bone ; and is divided into two lateral parts by the sella 
turcica. It is formed by the posterior part of the body, great 

* Cerebral surface of the base of the skull. 1. One side of the anterior 
fossa; the cipher is placed on the roof of the orbit, formed by the orbital plate 
of the frontal bone. 2. Lesser wing of the sphenoid. 3. Crista galli. 
4. Foramen csecnm. 6. Cribriform lamella of the ethmoid. 6. Processus 
olivaris. 7. Foramen opticum. 8, Anterior clinoid process. 9. Carotid 
groove on the side of the sella turcica, for the internal carotid artery and 
cavernous sinus. 10, 11, 12. Middle fossa of the base of the skull. 10, marks 
the great ala of the sphenoid. 11. Squamous portion of the temporal bone. 
12. Petrous portion of the temporal. 13. Sella turcica. 14. Basilar portion 
of the sphenoid and occipital bone (clivus Blumenbachii). The uneven ridge 
between Nos. 13, 14, is the dorsum ephippii, and the prominent angles of this 
ridge the posterior clinoid processes. 16. Foramen rotundum. 16. Foramen 
ovale. IT. Foramen spinosum ; the small irregular opening between 17 and 
12 is the hiatus Fallopii. 18. Posterior fossa of the base of the skull. 
19, 19. Groove for the lateral sinus. 20. Ki^e on the occipital bone, which 
gives attachment to the falx cerebelli. 21. Foramen magnum. 22. Meatus 
auditoriufi iutemus. 23. Jugular foramen. 
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ala, and spinous process of the sphenoid, ahd by the petrous 
and squamous ^rtion of the temporal bones. In the centre 
of this fossa is the sella tv/rcica^ which lodges the pituitary gland, 
bounded in front by the cmterior and middle, and behina by the 
dorsum epMjopii and •^posterior cUnoid processes* On each side 
of the sella turcica is the ca/rotid groove for the internal carotid 
artery, cavernous plexus of nerves, cavernous sinus, and orbital 
nerves ; and farther outwards the following foramina, from before 
backwards : sphenoidal jisswre (foramen lacerum anterius) for the 
transmission of the third, fourth, three branches of the ophthalmic 
division of the fifth, and the sixth nerve, and ophthalmic vein ; 
foramen rotundum, for the superior maxillary nerve; foramen 
ovale, for the inferior maxillary nerve, arteria meningea parva, and 
nervus petrosus superficialis minor; foramen spinosum, for the 
arteria meningea media ; foramen lacerum basis cranii, which gives 
passage to the internal carotid artery, carotid plexus, and petrosal 
branch of the Vidian nerve. On the anterior surface of the petrous 
portion of the temporal bone is a groove, leading to a fissured open- 
ing, the hiatus Fallopii, for the petrosal branch of the Vidian 
nerve ; and immediately beneath this a smaller foramen, for the 
nervus petrosus superficialis minor. Towards the apex of the 
petrous portion is the notch for the fifth nerve, and below it a slight 
depression for the Gasserian ganglion. Farther outwards is the 
eminence which marks the position of the perpendicular semicircu- 
lar canal. Proceeding from the foramen spinosum are two gi'ooves, 
which indicate the course of the trunks of the arteria meningea 
media. The whole fossa lodges the middle lobes of the cerebrum. 

The posterior fossa, larger than the other two, is formed by the 
occipital bone, petrous and mastoid portion of the temporals, and by 
a small part of the sphenoid and parietals. It is bounded in front 
by the upper border of the petrous portion and dorsum ephippii, 
and along its posterior circumference by the groove for the lateral 
sinuses; it gives support to the pons Varolii, medulla oblongata, 
and cerebellum. In the centre of this fossa is the foramen magnum, 
bounded at each side by a rough tubercle, which gives attachment 
to the odontoid ligament, and by the anterior condyloid foramen. 
In front of the foramen magnum is the concave surface (clivus 
Blumenbachii) which supports the medulla oblongata and pons 
Varolii, and on each side the following foramina, from before 
backwards. The internal auditory foramen, for the auditory and 
facial nerve and auditory artery ; behind, and externally to this, is 
a small foramen leading into the aguoeductus vestibuU ; and below 
it, partly concealed by the edge of the petrous bone, the aquoeductus 
cochleae ; next, a long fissure, the foramen lacerum. posterius, or 
jugular foramen, giving passage externally to the commencement of 
the internal jugular vein, and internally to the eighth pair of 
nerves. Converging towards this foramen from behind is the deep 
groove of the lateral sinus, and from the front the groove for the 
inferior petrosal sinus. 

Behind the foramen magnum is a longitudinal ridge, which gives 
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EEOION OF THE FACE— ORBITS. 


The Face is somewhat oval in contour, tmeven in surface, and 
excavated for the reception of two principal organs of sense, the eye 
and the nose. It is formed by part of the frontal bone and by the 
bones of tote face. Superiorly it is bounded by the frontal eminences ; 
beneath these are the superciliary ridges, converging towards the 
nasal tuberosity: beneath the suj^rciliary ridges are the supra- 
orbital ridges, terminating externally in the external border of the 
orbit, and mternally in the internal border, and presenting towards 
their inner third the supraorbital notch, for the supraorbital nerve 
and artery. Beneath the supraorbital ridges are the cavities of 
the orbits. Between the orbits is the bridge of the nose, over- 
arching the anterior nares ; and on each side of the nares the canine 
fossa of the superior maxillary bone, the infraorbital foramen, and 
still farther outwards the prominence of the malar bone ; at the 
lower margin of the nares is the nasal spine, and beneath it the 
superior fiQveolar arch, containing the teeth of the upper jaw. 
Forming the lower boundary of the face is the lower jaw, contain- 
ing in its alveolar process the lower teeth, and projecting inferiorly 
to constitute the chin ; on either side of the chin is the mental 
foramen. If a peipendicular line be drawn from the inner third of 
the supraorbital ridge to the inner third of the body of the lower 
jaw, it will be found to intersect three openings ; the supraorbital, 
infraorbital, and mental, each giving passage to a facial branch of 
the fifth nerve. 

ORBITS. 

The orhits are two quadrilateral hollow cones, situated in the 
upper part of the face, and intended for the reception of the eye- 
balls, with their muscles, vessels, and nerves, and the lachrymal 
glands. The central axis of each orbit is directed outwards, so 
Shat the axes of the two, continued into the skull through the optic 
foramina, would intersect over the middle of the sella turcica. The 
superior boundary of the orbit is formed by the orbital plate of the 
frontal bone, and part of the lesser wing of the sphenoid ; the 
inferior^ by part of the malar bone, superior maxiUary, and palate 
bone; the intemiol, by the lachrymal bone, os planum of the 
ethmoid, and part of the body of the sphenoid ; the external, by 
toie orbital process of the malar bone and great ala of the sphenoid. 
These may oe expressed more clearly in a tabular form : — 

Frontal. 

Sphenoid (lesser wing). 

Outer ioaU, Inner wall. 

Malar. Orbit. Lachrymal. 

Sphenoid (greater wing). Ethmoid (os planum). 

Sphenoid (body). 

Malar. 

Superior Maxillary. 

Palate. 
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There are ni/ne openings communicating -with'tlie orbit : the optic, 
for the admission of the optic nerve and ophthalmic artery ; the 
sphenoidal fissure, for the transmission of the third, fourth, the 
three branches of the ophthalmic division of the fifth nerve, the 
sixth nerve, and the ophthalmic vein ; the spheno-maxillanry fissv/re, 
for the passage of the superior maidllary nerve and infraorbital 
artery to the opening of entrance of the imfraorhital canal; temporo- 
malar foramina, two or three small openings in the orbital process 
of the malar bone, for the passage of filaments of the orbital ^anch 
of the superior maxillary nerve ; anterior and posterior ethmoidal 
foramina in the suture between the os planum and frontal bone, 
the former transmitting the nasal nerve and anterior ethmoidal 
artery, the latter the posterior ethmoidal artery and vein ; the 
opening of the nasal duct ; and the supraorbital notch or foramen, 
for the supraorbital nerve and artery. 


NASAL FOSS^. 

The nasal foss® are two irregular cavities, situated in the middle 
of the face, and extending from before backwards. They are 
bounded above by the nasal bones, ethmoid, and sphenoid ; below 
by the palate processes of the superior maxillary and palate bones ; 
externally by the superior maxillary, lachrymal, inferior turbinated, 
superior and middle turbinated bones of the ethmoid, palate, and 
internal pterygoid plate of the sphenoid : and the two fossae are 
separated by the vomer and perpendicular lamella of the ethmoid. 
These may be more clearly expressed in a tabular form : — 


Nasal bones. 
Ethmoid. 
Sphenoid. 



Nasal fossa. 


a 

.a 



Palate processes of superior maxillary. 
Palate processes of palate bone. 


Each nasal fossa is divided into three irregular longitudinal pas- 
sages, or meatuses, by three processes of bone, which project from its 
outer wall — fhe superior, middle, and inferior turbinated bone ; 
the superior and middle turbinated bone being processes of the 
ethmoid ; the inferior, a distinct bone of the face. The superior 
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NASAL FOSSiE. 


meaim occupies the superior and posterior part of each fossa : it is 
mtnated between the superior and middle turbinated bone, and has 
<^>ening into it three foramina — ^viz., foramen of the posterior eth- 
moid cells, foramen of the sphenoid cells, and spheno-palatine 

foramen. The middle meatus 
is the space between the mid- 
dle and inferior turbinated 
bone ; it also presents three 
foramina, the opening of the 
frontal sinus, oi the anterior 
ethmoid cells, and of the an- 
trum. The largest of the 
three passages is the inferior 
meat as f which is the space 
between the inferior turbi- 
nated bone and the floor of 
the nasal fossa ; in it there 
are two foramina, the termi- 
nation of the nasal duct, and 
the opening of the anterior 
palatine canal. In the recent 
state the Eustachian tube 
looks forward into the nares, and opens into the pharynx just 
behind the inferior meatus ; it may therefore be considered practi- 
cally as a third opening into the latter. The nasal fossse commence 
upon the face by a large irregular opening, the anterior nares, and 
terminate posteriorly in the two posterior nares. 

* Longitudinal section of the nasal fosssB made immediately to the right of 
the middle line, the bony septum removed in order to show the external wall 
of the left fossa. 1. Frontal bone. 2. Nasal bone 3. Crista galli process of 
the ethmoid. The groove between 1 and 3 is the lateral boundary of the 
foramen cascum. 4. Cribriform plate of tho ethmoid. 5. Part of the sphenoidal 
cells. 6. Basilar portion of the sphenoid bone. Bones 2, 4, and 5, form the 
superior boundary of the nasal fossa. 7, 7. Articulating surface of the palatine 
process of the superior maxillary bone. The groove between 7, 7, is the 
lateral half of the incisive canal, and the dark aperture in the groove the 
inferior termination of the left naso-palatme canal. 8. Nasal spine. 9. Palsr- 
tine process of the palate bone. a. Superior turbinated bone, marked by grooves 
and apertures for filaments of the olfactory nerve, b. Superior meatus, 
c. A probe passed into the posterior ethmoidal cells, d. Opening of the 
sphenoidal cells into the superior meatus, e. Spheno-palatine foramen. /. Middle 
turbinated bone, g, g. Middle meatus, h A probe passed into the infundi- 
bular canal leading from the frontal sinuses and anterior ethmoidal cells ; the 
triangular aperture immediately above the letter is the opening of the 
maxillary sinus, i. Inferior turbinated bone. k. Inferior meatus. I, A 
probe passed up the nasal duct, showing the direction of that canal. The 
anterior letters g^ A:, are placed on the superior maxillary bone, the posterior 
on the palate bone. m. Internal pterygoid plate, n. Its hnmiilar process. 
0 . .External pterygoid plate, p. Root of the pterygoid processes, q. Posterior 
palatine foramina, r. Roof of the left orbit, e. Optic foramen, t Groove 
for the last turn of the internal carotid artery converted into a foramen by the 
development of an osseous communication between the anterior and xniddle 
cUnoid process, r. Sella turcica, z. Posterior clinoid process. 
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Development op the CEANitJM and Face. 


Fig. 69.* 


About the second week after conception the first trace of the 
embryo is observed in the blastoderm of the ovum, as a longitudinal 
groove, the primitive tracer at the bottom of which a cellular 
cylinder is developed, — ^this is termed the chorda dorsalie or noto^ 
chord ; from it the base of the skull and the vertebral column are 
developed. The noto- chord does not, however, run the whole length 
of the primitive groove, but stops short anteriorly at a point which 
ultimately becomes the sella turcica. One end of the primitive 
groove becomes wider than the rest, and more distinctly raised up 
from the level of the blastoderm : this is the cephalic portion. On 
each side of the groove processes are developed, called dorsal 
lam/i/nce, which grow up so as ultimately to coalesce over the groove 
and so convert it into a canal for the reception of the brain and 
spinal cord. Yery soon the portion which is to become spinal 
column is distinguished from the 
cephalic portion by the production of 
peculiar quadrilateral masses called 
primitive or primordial vertehroCy none 
of which ever appear in the part from 
which the head is to be developed. 

Soon after the closure of the dorsal 
laminffi, the cranial cavity is observed 
to be marked by three dilatations: 
these are the cerebral vesiclesy the an- 
terior being the largest. Next, the 
cranial cavity curves forwards, so that 
the anterior vesicle gets to be on a 
lower level than the others, and its 
long axis gets to be at right angles to 
that of the posterior vesicle ; by this 
means, the middle vesicle becomes the most anterior f part of the 
whole body, and has the anterior vesicle beneath it (fig. 69 ). 

While the dorsal laminae have been growing up over the primi- 
tive groove in the manner described, similar plates have been 
growing downwards to form the walls of the visceral cavities. 



* Diagrammatic view of the head and upper part of the body of an embryo 
chick of the fourth day. 1. Chorda dorsalis, terminating at the back part of 
the sella turcica. 2. tipper primordial vertebras. 3, Anterior part of anterior 
cerebral vesicle. 4. Posterior part of the same. 6. Middle cerebral vesicle. 
6. Posterior cerebral vesicle. 7. Budimentary eye. 8. Ear. 9. Branchial 
arches and branchial clefts. V., VII., VIII., IX. The fifth, seventh, eighth, 
and ninth nerves. 

t The terms used in this description are those of “ Comparative Anatomy.” 
By the anterior part of the body is meant that which is superior in man in the 
erect posture ; thus also, the dorsal surface of man becomes 8 U 2 >eriory and the 
ventral ii\ferior. 
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DEVELOPMENT OF THE OEANIUM AND PACE, 


Tkese are also oontinued forwards to form the neck and face, bnt 
do not here remain simple as in the trunk, but are divided by deep 
grooves, which eventually become slits, and are called “ hranchial 
The processes thus formed are called “ hranchial or visceral 
arches they are four in number (fig. 70), but as 
the first alone is concerned in the development of the 
face, we shall not here describe the chaises which 
MKKKk take place in the other three. The anterior part of 
M T anterior branchial arch becomes separated 

IHHIIH from the posterior portion by a shallow cleft, so as to 
form a distinct lobe, which is called the superior 
maxillary process ; from it are developed the superior 
maxillary and palate bones, together with the inter- 
nal pterygoid process of the sphenoid. The posterior 
^ part of the first arch forms by its extremities the 

maUeus, and has developed in it a peculiar cartilage (cartilage of 
Meckel) on which, as on a scaffolding, the lower jaw is developed. 
The upper part of the first branchial cleft remains to form the ex- 
ternal aperture of the ear, the cavity of the tympanum, and the 
Eustachian tube, the lower portion of this and the whole of the 
other clefts becomes filled up. 

From the centre of the anterior cerebral vesicle a lobe is formed 
which descends between the superior maxillary processes : this is 
called the middle frontal or naso-frontal process ; at its inferior 
extremity it is enlarged by the addition of two lesser lobes which are 
called internal nasal processes. Further out is another lobe (eaj^ernal 
nasal process) which is also derived from the anterior cerebral vesicle. 

Between the middle frontal lobe and the external 
Fig> 71.t nasal is a small slit which ultimately comes to 
form the nostrils, while between the external 
nasal lobe and the superior maxillary is a some- 
what larger space in which the Sye is afterwards 
developed (see fig. 71). From the middle frontal 
process and its appendages there are formed the 
nasal, vomer, and mtermaxillary bones, the nose 
and upper Hp ; from the lateral, frontal, or exter- 
nal nasal process the lachrymal bone and nasal 
duct. 

All the bones of the head and face are mem- 
branous when first formed, but those of the base 
pass through a cartilaginous stage before they be- 
come osseous ; the bones which are developed from 
cartilage are the occipital below the occipital protuberances, the 

* Buman Embryo at the end of the third week. 1, 2, 3, 4. The visceral 
arches, a. The maxillary process. 6. The eye. 

t Human Embryo at the close of the fifth week. 1 and 2. The first two vis- 
ceral arches, a. The superior maxillary process, h. The Eye. c. The lateral 
naso-ftontal process, rtf. The naso-frontal process, t. The tongue. 
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petrous and mastoid portions of the temporal, tlto sphenoid (except 
the internal pterygoia process), the ethmoid, the inferior turbinated, 
and the ossicnla anditds. 

At the time of birth the bones of the vertex are not fiilty ossified, 
so that membranous mtervals are left between the several bones at 
their angles. These are called fontcmeUes, this name being given 
them because in these intervals the 
pulsations of the brain are visible, 
and are supposed to resemble the 
rising of water at a fountain-head. 

The chief of these spaces is that 
between the anterior superior angles 
of the parietals, and the superior 
angles of the un-united frontd seg- 
ments — ^this is the antmor fonta- 
nelle ; it is of much use to the ac- 
coucheur in the determination of the 
position of the child. The _po«^erior 
fontanelle is situated between the 
occipital bone and the posterior supe- 
rior angles of the parietals; it is 
smaller than the anterior, and becomes 
closed earlier. There are also smaller 
spaces at the inferior angles of the 
parietal bones, but these are insignificant, and are filled in soon after 
birth. The anterior fontanelle remains open until the first or second 
year. 

There is no doubt that the non-completion of the cranial bones 
at the time of birth is of much importance, as allowing compression 
of the head to take place during parturition, without injury either 
to the cranium or its contents. 

Of the changes which take place in the cranium and face after 
l^h, the most important are those which afiect the lower jaw, and 
tabse which result in the enlargement of the air cavities. The 
former having been fuUy described in connexion with the anatomy 
of the lower jaw, need not be further dwelt on ; the latter take 
place shortly after the time of puberty, and appear to be rendered 
necessary by the increased activity of the olfactory organ and of 
the respiratory function. 

Mr. Hilton has pointed out that the development of the sphe- 
noidal cells appears to determine the formation or enlargement of 
all the other cavities. Thus, by the formation of these cells, the 
rostrum of the sphenoid is carried downwards and forwards, and 
with it the vomer, which, as it articulates with the palate process 

^ View of the vertex of a foetal skull at the time of birtli. 1. Superior angle 
of occipital bone. 2. Parietal. 8, Frontal segment. 4. Anterior fontanelle. 
5. Posterior fontanelle. 

G 
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of the superior maxilla, carries this latter bone also downwards and 
forwards, and thus increases the vertical and antero-posterior 
diameters of the nasal cavity, ^ving room at the same time for the 
expansion of the antrum. In uke manner, also, the vomer advam^s 
the perpendicular lamella of the ethmoid, and this in its turn carries 
forwards the outer plate of the frontal bone, so as to leave between 
the outer and inner tables a cavity, the frontal sinus. It also 
carries forwards the nasal bones, thus giving prominence to the 
bridge of the nose. ‘ 

VERTEBEAL THEORY OF THE SKULL. 

According to this theory, the skull consists of a series of vertebrse, 
modified to suit its primary idea, that of protecting the brain and 
lodging the organs of sensation. The base of the skull from the 
front of the foramen magnum to the crista galli constitutes the 
centra; the expanded cranial bones form the neural arches; and 
the hyoid bone and bones of the face are the hoemal arches. It is 
usually considered to be composed of four vertebras. 


Fig. 73* 



The occipital vertebra is composed as follows : — The basilar 

• The four cranial vertebr® ; the dotted lines pass through the elements of 
each. 1. The occipital. 2. The parietal or post-sphenoid. 3. The frontal or 
pre- sphenoid. 4. The nasal or ethmoid. 
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process is the centrum^ the foramen magnum the neural mnal, the 
cranial flattened part of the occipital the nen/ral spine. The hcemal 
arch is composed of the styloid process of the mastoid bone, which 
is considered to belong to the occipital rather than the temporal ; 
and the stylo-hyoid ligament, which is the analogne of the osseous 
part of the hyoidean arch in many animals, and is rudimentary in 
man. The hcemal spine is the body of the hyoid bone. 

The parietal or post-sphenoid vertebra has for centrum the body 
of the sphenoid as far forward as the olivary process, which latter 
part, along with the sphenoidal spongy bones, is developed separately. 
The posterior division of the body is called post-sphenoid bone. 
The neural a/rch is formed of the greater wings and the parietal 
bones ; the squamous bones being additions. The hcemal arch is 
the lower jaw. 

The frontal or pre-sphenoid vertebra has for its centrum the an- 
terior division of iihe sphenoid called the pre-sphenoid. The neural 
arch is constituted by the lesser wings, and the frontal bone. The 
hcemal arch is more difficult to recognise, but is formed of the 
palate, and superior maxillary bones. 

The ethmoid or nasal vertebra. — This segment departs so fur 
from the typical vertebra that its parts are with difficulty re- 
cognisable. Its centrum is the perpendicular lamella of the eth- 
moid bone prolonged up into the crista galli. The cribriform plates 
and nasal bones are considered to form the neural arch. The only 
part of the hcemal arch which can be recognised is the hcemal 
spine formed by the inter- maxillary or incisive part of the supe- 
rior maxillary. This is supported on the extremity of the vomer, 
a continuation downwards of the centrum, and nothing corre- 
sponding to the lateral pai-ts of the hcemal arch or hcemapopTvyses 
can be observed. 

Certain parts of the bones of the head are excluded from the 
above enumeration, such as the petrous, the tympanic, the ptery- 
goid, the malar, the lachrymal ; these are considered to be either 
sense capsules, or diverging appendages and parts of transverse 
processes. 

It must be stated that there is room for considerable difference of 
opinion as to the particular segment to which some portions of the 
partially developed skull ought to be assigned, and in the completed 
skull all trace of segmentation in the base has disappeared. The 
observations of Huxley on the development of the vertebrate 
skeleton, seem to throw doubt on the segmentation of the cranial 
base in its earliest stage, and indeed on the whole theory which 
recognises in the skull the coalescence of modified vertebrae. It is 
sufficient for a text- book that the general principle of the differen- 
tiation should be indicated, leaving the student who is interested in 
the matter to study it in works devoted to the subject. 
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TEETH. 

Man is provided with two sets of teeth, which appear the one in 
succession to the other ; the first are the teeth of childhood — they 
are called temporary, deciduous, or milk-teeth ; the second continue 
until old age, and are named permanent. 

The permanent teeth are thirty-two in number, sixteen in each 
jaw ; they are divisible into four classes : incisors, of which there 
are four m each jaw, two central and two lateral ; canine , two above 
and two below ; bicuspid, four above and four below ; and molars, 
six above and six below. 

The temporary teeth are twenty in number : eight incisors, four 
canines, and eight molars. There are no bicuspids in the temporary 
set, but the ei^t deciduous molars are succeeded by the permanent 
bicuspids. 

The follomng table shows the position of the teeth relative to each 
other, in each set, and the relation of those of the temporary to those 
of the permanent series : — 

Mo. Ca. In. Oa. Mo. 


Temporary ^ 

( Upper 2 

1 

4 1 

2 =10 

teeth, i 

( Lower 2 

1 

4 1 

2 =10 - 


Mo. Bi. 

Ca. In. Ca. 

Bi. Mo. 

Permanent 1 

[ Upper 3 2 

1 

4 1 

2 3=16 __ 3. 

teeth. 1 

I Lower 3 2 

1 

4 1 

2 3=10 “ 


Every tooth is divisible into a crown, which is the part above the 
gum ; a constricted portion around the base of the crown, the nech ; 
and a root or fang, which is contained within the alveolus. The 
root is invested by periosteum, which is a bond of connexion between 
it and the alveolus, 

Cha/racters of the Permanent Teeth. — The incisors (cutting teeth) 
are named from presenting a sharp and cutting edge, formed at the 
expense of the posterior surface. The crown is flattened from before 
backwards, being somewhat convex in front and concave behind ; 
the neck is much constricted, and the root compressed from side to 
side ; at its apex is a small opening for the passage of the nerve 
and artery of the tooth. The upper incisors are directed a little 
forwards, they are larger than the lower, and slightly overlap 
them. 

The ca/nine teeth (cuspidati) follow the incisors in order from 
before backwards ; two are situated in the upper jaw, one at each 
side, and two in the lower. The crown is larger than that of the 
incisors, convex before, concave behind, and tapering to a blunted 
point or cusp. The root is longer than that of all the other teeth, 
compressed at each side, and marked by a slight groove. 'The upper 
canine teeth (called eye-teeth) are longer and larger than the lower, 
and are situated a little behind and external to tnem. 
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The hieuepid teeth (biouepidati, small molars), two at each side 
in each jaw, follow the canine, and are intermediate in size between 
them and the molars. The crown is compressed from before back- 
wards, and surmounted by two tubercles, one internal, the other 
external, the latter being.tne largest. The neck is oyal ; the root is 
compressed, marked on each side by a deep groove, and bifid near 
its apex. The teeth of the upper jaw have a greater tendency to 
the division of their roots than those of the lower, and the posterior 
than the anterior pair. 

The molar teeth (multicuspidati, grinders), three at each side in 
each jaw, are the largest of the permanent set. The first molar is 
the largest and broadest, and the third is the smallest, so that we 
have a gradation of size of these teeth. The crown is quadrilateral, 
and is surmounted by four or five tubercles (four in the upper, five 
in the lower molars) ; the neck is large and round, and the root 
divided into several fangs. In the upper jaw the 
first and second molar teeth have three roots, some- Fig. 74. ♦ 


times four, more or less widely separated from each 
other, two of the roots being external, the other in- 
ternal. In the lower, there are but two roots, an- 
terior and posterior, flattened from behind forwards, 
and grooved so as to mark a tendency to division. 
The third molars ^ or wisdom-teeth (dentes sapieutije), 
are smaller than the other two ; they present three 
tubercles on the surface of the crown, and the root 
is single and grooved, appearing to be made up of 
four or five fangs compressed together, or partially 
divided. In the lower jaw the fangs are frequently 
separated to some distance from each other, and 
curved backwards, so as to offer considerable resis- 
tance in the operation of extraction. 

The range of teeth in each jaw forms a pretty 
uniform curve, without any break or diastema^ such 
as occurs to some extent in the Quadrumana, and 
more markedly in the Eodents and Euminants. 

Characters of the Temporary Teeth . — In general 
form these resemble the teeth of the permanent set, 
but they are smaller. The second molar is the largest, 
being indeed larger than the second permanent 
bicuspid which succeeds it. The first upper molar 
has only three cusps, the second has four, the first 
lower molar has four and the second five cusps. The 
fangs are like those of the permanent set, but are 
smaller and more divergent. 



♦ Magnified section of a canine tooth, showing intimate structure. 1. Crown. 
2, 2. Neck. 3. Fang. 4. Pulp cavity. 6. Opening by which the vessels and 
nerves communicate with the pulp. 6, 6. Dentine. 7, 7, Enamel. 8, 8. 
Cement. 



STRUCTURE OP TEETH. 

If a vertical section be made throngb a tootb, it will be found to 
be hollowed out in its interior into a small cavity, the pulp ca/oity, 
which has a general resemblance in its ft>rm to the external con- 
hguiution of the tooth. It extends upwards a little into the cusps, 
and is prolonged downwards into the fangs, terminating at the ex- 
tremity of ea3i of the latter in a small opening which transmits the 
vessels and nerves. This cavity is filled with a soft, highly vascu- 
lar, and sensitive substance, called the dental pulp, which consists 
of areolar tissue intermingled with nucleated cells, and which sup- 
ports capillary loops and minute nerve fibres ; the pulp is conti- 
nuous through the apertures at the extremity of the fangs with the 
periosteum on the outside of the tooth. 

The solid portion of the tooth is composed of three distinct struc- 
tures : — 1. The dentine or wory, which forms the bulk of the tooth ; 
2. The enamel, which forms a thick covering to the crown; and 3. 
The cement, which covers the fang externally. 

The dentine (ivory or tooth-bone), is a hard substance having 
some resemblance to bone, but on microscopic examination it 


a Fta 7o * he 



appears to consist of very minute, tapering, and branching tubules, 
embedded in a dense, homogeneous intertubular matrix. These 
tubules commence by their larger ends in the wall of the pulp cavity, 
and pursue a radiating and serpentine course towards the periphery 
of the tooth ; they give off minute branches from their sides, and 
divide dichotomously as they proceed, so that when they reach the 
outer layers of the dentine they have become very numerous and 

♦ Section of dentine in the direction of the tubules, a. Dentinal tubules. 
h. Kodular layer, c. Cement 
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minute. Upon cross section tlie dentinal tubules appear each to be 
surrounded by an annulus of considerable thickness (fig. 76) ; but it 
is probable that this ap- 
pearance results from the 
obliquity of the section, • by 
whicm a certain length of 
the tubes is seen as well as 
their extremities. Kolliker 
states that the true wall of 
the canal can only be seen 
as a faint yellow ring, and 
even this is not always 
manifest. In the recent 
state the tubules are occupied by a gelatinous substance which is 
continuous with the dental pulp, and which serves to convey 
nutritive material to the dentine; it appears also to confer on 
the latter a certain amount of sensibility. The tubules are most 
numerous in the crown (fig. 76, a), where they are closely crowded 
together, while in the fang they are much more scattered, so that 
here the matrix forms the largest element (fig. 76, b). The matrix 
of the dentine appears to be perfectly homogeneous, without 
trace of fibres or granules; when softened by reagents it has 
a tendency to split up into laminae, but no such lamination is 
observable in hard sections. The surface of the dentine which is 
in contact with the enamel is marked by hexagonal depressions, 
corresponding to the ends of the enamel fibres. In the fang the 
outer portion of the dentine — namely, that next the cement — has 
often a peculiar nodular appearance (fig. 75, 5), which results from the 
incomplete fusion of the calcareous masses when they are deposited. 
Frequently also we find in this situation irregular lacunar spaces, 
which are filled with the 
same protoplasmic ma- 
terial as tne dentinal 
tubules. 

The enamel forms a 
crust over the whole ex- 
posed surface of the crown 
of the tooth to the com- 
mencement of its root ; it 
is thickest on the summit 
of the tooth, and becomes 
gradually thinner as it 
approaches the neck. It 
is translucent and bluish 
in thin sections, and is the 

* Transverse section of dentine, showing the tubules cut across, a, in the 
crown ; Bj in the fang. 

t Longitudinal section of the enamel, showing the wavy arrangement of the 
fibres, and the faint transverse striations. 



Fig, 76 .* 

k B 
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liaitdest and most brittle substance in tbe body ; it contains only 
about three and a half per cent, of animal matter. 

The enamel is composed of minute fibres which run in a wavy 
course from the dentine to the free surface of the crown, and which 

\in cross section are seen 
Fig. 78.* to be hexagonal (fig. 78, 

A B By their attached 

ends they fit into the pits 
already described as ex- 
isting on the surface of 
the dentine. The enamel 
fibres are marked at 
irregular intervals by 
transverse lines (fig. 78 
b), which possibly may 
indicate their formation 
from aggregated cells, 
although this is denied 
by many histologists, who, however, do not give any better explana- 
tion of their origin. The enamel is covered by a thin homogeneous 
membrane, which separates from it on the application of hydro- 
chloric acid — ^this is called the cuticle of the enamely or Nasmyth* s 
membrane. 

The cortical substance, or cementy forms a thin coating over the 
root of the tooth, from the termination of the enamel to the opening 
in the apex of the fang. In structure it is analogous to bone, and 
is characterized by the presence of lacunae and canaliculi (fig. 75, c), 
but it generally has no Haversian canals, although these also may 
appear in the cement in old age. It increases in thickness as age 
advances, and gives rise to those exostosed appearances occasionafly 
seen on the teeth of very old persons, or in those who have taken 
much mercury. In old age the pulp cavity is often filled up and 
obliterated by osseous substance analogous to the cement, but 
bearing also some resemblance to dentine ; this is called osteoden- 
time; it is traversed by canals which are surrounded by concentric 
laminae, like the Haversian canals of bone. 

DEVELOPMENT OF TUE TEETH. 

The development of the teeth in the human subject has been 
successfully investigated by Groodsir, whose inquiries commenced as 
early as the sixth week after conception, in an embryo, which 
measured seven lines and a half in length, and weighed fifteen 
grains. At this early period a groove of a horseshoe form is ob- 
served along the edge of the mucous membrane of the upper jaw, 
between the rudimentary lip and' palate, — this is called the 
iive dental groove (fig. 79, a). On the floor of this groove ten small 

* A. Transverse section of the enamel, showing the fibres to be irregularly 
hezagonaL a. Detached enamel fibres, more highly magnified than in fig. 77. 
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elevations appear ; these are the papillae, from which the ten tem- 
porary teeth are developed (fig. 79, b). The first to mate their appear- 
ance are those of the anterior deciduous molars of the upper jaw, — 
they are first observed about the seventh week of foetal life. Next, 
in the eighth week, thb papillae of the deciduous canines of the 
upper jaw spring up ; and during the ninth week the germs of the 
incisor teeth become faintly visible. The papillae of the posterior 
milk molars do not make their appearance till about the tenth week 
of foetal life. Thus, then, we have the bottom of the groove occu- 
pied -by ten round, granular elevations, called papillae, which are 
the rudiments of the milk teeth. This constitutes the papillary 
stage. The germs of the teeth of the lower jaw are more tardy than 
those of the upper, the whole of the papillae not being apparent till 
the end of the eleventh week. 

While this process has been going on, the lips of the groove have 
not remained stationary ; they have grown upwards and inwards, 


F!ff. 79.* 



so as to separate the papillae from each other, and at the same time 
to deepen the groove. Thus, by the thirteenth week, each papilla 
is contained in a distinct cavity or follicle, which, however, it does 
not completely fill. This is called the follicular stage of dental de- 
velopment (fig. 79, c). The papillae now grow rapidly, so that they 
3oon protrude above the edges of the follicles in which they are 
gituated ; they also undergo a change of shape, each beginning to 
issume the shape characteristic of the tooth which is to be 
ieveloped from it. 

While the papillae are being thus altered in form, a change also 
■.akes place in the mouths of the follicles, for the edges of these 
lecome developed so as to form operctda^ or lids, which correspond 
n shape with the crowns of the future teeth, there being two of 

* Successive stages of the development of the deciduous or temporary teeth, 
.nd of the origin of the capsules of the permanent set. a. Primitive dental 
:roove, seen in transverse section, h. Origin of dental papilla /rom its floor. 

. Papilla projecting from the mouth of its follicle, d, e. Formation of the 
percula, the meeting of which converts the follicle into a closed capsule, f. 
iapsule completed, with incipient formation of cavity of reserve, g, h, i. For- 
ttation of capsules and papillm of permanent teeth from cavity of reserve, and 
ruptiou of milk'teeth. 
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ihme hr each of the canines, and four or fi^e for each of the molars 
79, d, e). ‘Now, also, the papillss begin to recede into the follicles, 
from the more rapid ^wth of the edges of the latter. During the 
fourteenth week smaB Inna ted depressions appear in the edges of 
the dental follicles, a litide above and to the inner side of the oper- 
eula; these are the rudiments of the follicles of the cavitien of 
reserve for the anterior permanent teeth. 

In the fifteenth week the edges of the opercnla cohere so as to 
convert the follicles into saccules ; the upper portion remains open 
for a short time as the secondary dental groove, but this also soon 
closes, so as to form the cavities of reserve. This completes 
the saccular stage (fig. 79, /, g ). The reserve cavities descend to 
the inner side of the saccules of the temporary teeth ; about the 
fifth month they become dilated at their distal extremities, and 
folds or papillae project into their bases ; these are the germs of the 
permanent teeth. About the same period also, the posterior part 
of the primitive dental groove, which has remained open, has 
developed in it the papilla and folbcle of the first permanent molar ; 
this, like the other follicles, forms a cavity of reserve, in which is 
developed the second permanent molar, and as this secondary 
follicle descends it has yet another cavity produced in its upper 
part, for the last molar of the permanent senes. 

As the teeth have developed much more rapidly than the jaw, the 
germs of the permanent molars are gradually pressed backwards 
and upwards into the maxillary tuberosity in the upper jaw, and 
into the coronoid process of the lower jaw, but during the seventh 
and eighth months the jaw increases in length, and the per- 
manent molars get to occupy their proper position in the dental 
ra^e. 

Formation of the Hard Tissues. — Upon the completion of the 
saccular stage of dentition, the germs of the temporary teeth are 
present in the shape of ten vascular papillae enclosed in as many 
saccules. At this period the. papiUse are found to consist micro- 
scopically of white fibrous tissue, containing numerous nucleated 
cells, some scattered nuclei, and a fine mesh of capillary vessels. On 
the surface of the papilla the cells become elongated, and arranged 
regularly with their ends towards the surface, like columnar epithe- 
lium, so as to form a sort of membrane. Externally to this the 
papilla is covered by a fine homogeneous membrane, which is con- 
tinuous with the basement membrane of the wall of the saccule, 
and is called the membrana preformativa. Between this and the 
wall of the saccule there is a space filled with a peculiar g ^^tinous 
mass, which consists of loosely arranged cells, having generally an 
epithelial character, but many of which are stellate—this is called 
the enamel organ ; it rests upon the basement membrane already 
described, and seems to represent the epithelial layer of mucous 
membrane. 

As soon as the saccules become closed, both they and the papillae 
increase very rapidly in size, while those of the latter which are the 



DEVELOPMENT OP THE TEETH. 


91 


^ertns of tlie znolar teeth become divided at their bases into three or 
foar portions, represelitmg the future fangs. 

The dentine is developed from the papiUa just beneath the pre- 
formative membrane, but the mode in which it is formed is not well 
understood. • 

It seems probable that the nucleated cells, which are so nume- 
rous in the papilla, become elongated, split longitudinally, and join 
by their ends ; that then, ‘^coming calcified, they form the dentinal 
tubules, while their nuclei remaining uncalcified form the interior 
or cavities of the tubules. The material which exists between the 
cells of the papillm becoming also calcified forms the matrix of the 
tubules. Huxley, however, denies that the dentine is formed from 
pre-existing cells, and considers its formation to be a simple process 
of calcareous deposition ; if this be true, we are more m the dark 
as to its formation than formerly we appeared to be. 

The enamel was formerly considered to be developed by the cal- 
cification of the cells of the enamel organ, but Huxley has adduced 
important evidence to show that the enamel is formed beneath the 
membrana preformativa, so that, if this be true, the enamel organ 
can have nothing to do with its formation. 

According to the old view an enamel fibre might be formed either 
by the growth of one of the cells of the enamel organ, or by the 
conjunction of several, calcareous matter being deposited in them 
and their nuclei obliterated. In accordance with Huxley’s theory 
the fibres of the enamel are simply deposited between the pre- 
formative membrane and the dentine. 

The cement is formed at the same time as the dentine of the fang, 
being deposited through the agency of that portion of the dental 
sac whicn encloses the fang. 

Eruption . — When the crown of the tooth has been formed and 
coated with enamel, and the fang has grown to the bottom of its 
socket by the progressive lengthening of the pulp, the formation 
of the dentine, and the adhesion of the latter to the contiguous 
portion of the sac, the pressure of the socket causes the reflected 
part of the sac and the edge of the tooth to approach, and the 
latter to pass through the gum. The sac has thereby resumed its 
foUicular condition, and has become continuous with the mucous 
membrane of the mouth. 

The opened sac now begins to shorten more rapidly than the 
fang lengthens, and the tooth is quickly drawn upwards by the 
contraction, leaving a space between the extremity of the un- 
finished root and the bottom of the socket, in which the growth and 
completion of the fang are effected. 

During the changes above described as taking place among the 
dental sacs contained within the jaws, the septa between the sacs, 
at first consisting of spongy tissue, gradually become fibrous, and 
subsequently osseous, the l)one being developed from the surface 
and proceeding by degrees more deeply into the jaws to constitute 
the alveoli. The necks of the sacs of the permanent teeth, by 
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wbkli they originally cotBmnnioated with the mnooTis lining of the 
aeocmdary groove, still ex^ in the form of %)rd8, separated from 
the decidiiotis teeth by their alveolus, but com- 
niunicating through minute osseous canals with 
the mucous membrane of the mouth, immedi- 
/ H ately behind the corresponding deciduous teeth 

(fig. 80, /fc). “These cords and foramina are 

i Jjffr not obhterated in the child,*’ says Goodsir, 
“either because the cords are to become 'useful 
as * ^uhemacula,* and the canals as ^itinera 
denhum;* or, much more probably, in virtue of 
a law, which appears to be a general one in the 
development of animal bodies — viz., that parts, or organs, which 
ham once aeted am, impoHant part, however atrophied they may 
afterwa/rds hecome, yet never altogether disappear, so long as they 
do not interfere with other parts or functions 

Succession , — The periods of appearance of the teeth are very 
irregular ; it is necessary, therefore, to have recourse to an average, 
which, for the temporary teeth, may be stated as follows, the teeth 
of the lower jaw preceding those of the upper by a short interval : — 
7th month, two middle incisors. 

9th „ two lateral „ 

12th „ first molars. 

18th „ canines. 

24th „ two last molars. 

The period for the permanent teeth are — 

6th year, first molars. 

7th „ two middle incisors. 

8th two lateral incisors. 

9th first bicuspids. 

10th second bicuspids. 

11th to 12th canines. 

12th to 13th second molars. 

17th to 21st last molars (wisdom-teeth). 


os HYOIDES. 

The os hyoides forms the second arch developed from the cranium, 
^ves support to the tongue, and attachment to numerous muscles 
in the neck. It is named from its resemblance to the Greek letter v, 
and consists of a central portion or body, of two larger cornua, 
which project backwards from the body ; and two lesser cornua, 
which ascend from the angle of union between the body and the 
greater cornua. 

♦ Eruptive stage of dentition, a. Mucous membrane, b. Tooth, c, c. Mu- 
cous membrane, previously the boundary of follicle and saccule, prolonged to 
the root of the tooth, d. Saccule of permanent tooth, c, e. Operoula of per- 
maiseut tooth. /. Pulp of permanent tooth, g. “Gubemaoulum dentis.” h. 
Opening of escape for permanent tooth when completed. 



THOEAX AND UPPEE EXTEEMITY. 


n 

THe body is Bomewbat q^uadrilateral, rough and convex on its an- 
tero-supenor surface, By which it gives attachment to muscles ; con- 
cave and smooth on the postero-inferior 
surface, by which it lies m contact with 
the thyro-hyoidean Ihembrane. The 
greater cornua are flattened from above 
downwards, and termiriated posteriorly 
by a tubercle; and the lesser cornua, 
conical in form, give attachment to the 
stylo-hyoid ligaments. In early age 
and in the adult, the cornua are connected with the body by car- 
tilaginous surfaces and ligamentous fibres ; in old age they become 
united by bone. 

Development , — By jive centres, one for the body, and one for 
each cornu. Ossification commences in the greater cornua during 
the last month of foetal life, and in the lesser cornua and body soon 
after birth. 

Attachment of Muscles . — To eleven pairs: stemo-hyoid, thyro- 
hyoid, omo-hyoid, pulley of the digastricus, stylo-hyoid, mylo- 
hyoid, genio-hyoid, genio-hyo-glossus, hyo-glossus, lingualis, and 
middle constrictor of the pharynx. It also gives attachment to the 
stylo-hyoid, thyro-hyoid, and hyo-epiglottic ligaments, and to tho 
thyro-hyoidean membrane. 

THORAX AND UPPER EXTREMITY, 

The bones of the thorax are the sternum and ribs ; and those of 
the upper extremity, the clavicle, scapula, humerus, ulna and radius, 
bones of the carpus, metacarpus, and phalanges. 

Sternum. — The sternum (fig. 82) is situated in the middle line of 
the front of the chest, and is oblique in direction, the superior end 
lying within a few inches of the vertebral column, the inferior being 
projected forwards so as to be placed at a considerable distance 
from the spine. The bone is flat or slightly concave in front, and 
marked by five transverse lines which indicate its original sub- 
division into six pieces. It is convex behind, broad and thick above, 
flattened and pointed below, and divisible in the adult into three 
pieces, superior, middle, and inferior. 

T!\ie 8up)er'i or piece or manubrium is nearly quadrilateiul; it is 
broad and thick above, where it presents a concave border,^ incisura 
semilunaris ; and narrow at its junction with the naid^e piece, ^ At 
each superior angle is a deep articular depression, incisura clavicu- 
laris, for the clavicle ; and on either side two notches, for articu- 
lation with the cartilage of the first rib, and one half that of the 
second. The articulation of the manubrium with the body is often 

* The os hyoides seen from before. 1. Antero-superior, or convex side of 
the body. 2. Great cornu of the left side. 8. Lesser cornu of the same side. 
The cornua were ossified to the body of the bone in the specimt^n from which 
this figure was drawn. 
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e, often anchylosed; when the latter state exists, the lino 
<>£ imon ^ marked by a transverse ridge. * 

The middle piece or body, considerably longer than the superior, 
is broad in the middle, and somewhat narrower at each extremity. 
It presents at either side six articular notches, for the lower half of 
the second rib, the four next ribs, and the upper half of the seventk 
This piece is sometimes j^erforated by an opening of various magni- 
tude, resulting from arrest of development. 

The mferior piece (ensiform or xiphoid cartilage) is the smallest 
of the three, often merely cartilaginous, and very various in appear- 
ance, being sometimes pointed, at other times broad and thin, and 
at other times, again, perforated by a round hole, or bifid. It pre- 
sents a notch at each side for articulation with the lower half of the 
cartilage of the seventh rib. 

Developtmnt . — ^The sternum is usually developed from six centres, 
one for each of the segments of which the bone primarily consists. 
Ossification commences in the manubrium towards the end of the six 

month of foetal life, in the 
second segment about the 
seventh or eighth month,in the 
third and fourth about the 
time of birth, and in the fifth 
segment during the first year. 
The osseous centre for the en- 
siform cartilage is very vari- 
able in its advent, being first 
apparent at any period from 
the sixth to the fifteenth 
year, or even later. Fre- 
quently, additional nuclei 
appear in several of the 
segments, this being more 
especially the case with the 
manubrium, in which as many 
as six centres have occasion- 
ally been observed; in the 
third, fourth, and fifth seg- 
ments there are frequently 
two centres which are placed 
laterally, and it is the irre- 
gular union of these pairs 
, ^ that gives rise to the foramina 

occasionally’ seen in the sternum towards its lower part. Union of 

♦ Anterior view of tbe thorax. 1. Superior piece of the sternum. 2. Middle 
piece, or body. 8. Inferior piece, or ensiform cartilage. 4. First dorsal 
vertebm. 6. Last dorsal vertebra. 6. First rib. 7. Its head. 8. Its neek, 
restixig against the transverse process of the first dorsal vertebra. 9. Its 
tubercle. 10. Sevieirth or last true rib. 11. Costal cartilages of the true ribs. 
12. The last two false ribs or floating ribs. 18. The groove along the Jow« r 
border of the rib. 
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the pieces of the sternum commences from below and proceeds 
upwards; the fifth piece unites with the fourth at alx»ut puberty, 
the fourth and third between twenty and twenty-five, the third and 
second between twenty-five and thirty. The ensiform appendix 
becomes joined to the body of the sternum at forty or fifty years ; 
and the manubrium to the body only in very old age. Two small 
pisiform pieces have been described by B^clard and Breschet, as 
being situated upon and somewhat behind each extremity of the 
incisura semilunaris of the upper border of the manubrium. These 
pre-sternal or supra-sternal pieces, by no means constant, appear at 
about the thirty-fifth year. Bedard considers them as the analogue 
of the fourchette of birds, and Breschet as the sternal ends of a 
pair of cervical ribs. 

A.rtictilations. — With sixteen bones — viz., the clavicles and seven 
true ribs at each side ; the latter by means of the costal cartilages. 

Attachment of Muscles. — To nine pairs and one single muscle — 
viz., by its anterior surface to the pectoralis major, by its upper 
harder to the sterno-mastoid, by the upj)er and posterior part, of the 
manuhriv/m to the sterno-hyoid, and stemo-thyroid, by the pos- 
terior surface of the body to the- triangularis sterni, and by the 
ensiform cartilage to the external oblique, internal oblique, trans- 
versalis, rectus and diaphragm. 

Ribs. — ^The ribs are twelve in number at each side: the first 
seven are connected with the sternum, and are thence named sternal 
or true ribs ; the remaining five are- the asieriial or false ribs ; and 
the last two, shorter than the rest, and free at their extremities, 
are the floaling ribs. The ribs increase in length from the first to 
the eighth, whence they diminish to the twelfth ; in breadth they 
diminish gradually from the first to the last, and, with the excep- 
tion of the last two, are broader at the anterior than at the pos- 
terior end. The first rib is horizontal in direction ; all the rest are 
oblique, the anterior extremity falling considerably below the pos- 
terior. Each rib presents an external and internal surface, a supe- 
rior and inferior border, and two extremities ; it is curved to 
correspond with the arch of the thorax, and twisted, so that, when 
laid on a horizontal surface, one end is tilted up. 

The external surface is convex, and marked by the attachment 
of muscles ; the internal is flat, and corresponds with the pleura ; 
the superior border is rounded; the inferior sharp and grooved 
on its inner edge, for the attachment of the intercostal muscles. 
Kear its vertebral extremity, the- rib is somewhat bent; and oppo- 
site the bend, on the external surface, is a rough oblique ndge, 
which gives attachment to a tendon of the sacro-lumbahs muscle, 
and is called the angle. This distance between the vertebral extre- 
mity and the angle increases gradually from the second to the 
eleventh rib. Beyond the angle is a rough elevation, the tubercle ; 
and immediately at the base and under side of the tubercle a smooth 
surface for articulation with the extremity of the transverse process 
of the corresponding vertebra. The vertebral end of the rib is some- 
what expanded, and termed the headt and that portion between the 
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lieftd tt&d the tubercle, the nech. On the extremity of the head is 
au oval smooth surface divided by a transverse ridge into two fa- 
cets for articulation with 
^9' 68.* two contiguous vertebree, 

xipper border is a crest, 
which gives attachment 
to the anterior costo-transverse ligament. The sternal extremity 
is flattened, and presents an oval depression, for the reception of 
the costal cartilage. 

The ribs that demand especial consideration are the first, tenth, 
eleventh, and twelfth. 


The is the shortest rib; it is broad and flat, and placed 
horizontally at the upper part of the thorax, the surfaces looking 
imwards and downwards, in place of forwards and backwards as in * 
the other ribs. At about the anterior third of the upper surface of 
the bone, and near its internal border, is a tubercle which gives 
attachment to the scalenus anticus muscle, and immediately before 
and behind that tubercle, a shallow oblique groove, the former for 
the subclavian vein, the latter for the subclavian artery. Near the 
posterior extremity of the bone is a thick and prominent tuhercUy 
with a smooth articular surface for the transverse process of the 
first dorsal vertebra. There is no angle. Beyond the tubercle is a 
narrow constricted neck ; and at the extremity, a head, presenting 
a single articular surface. The second rib, in some of its characters, 
resembles the first. 


The tenth rib has a single articular surface on its head. 


The eleventh and twelfth have each a single articular surface on 
the head, no neck or tubercle, and are pointed at the free extremity. 
The eleventh has a slight ridge, representing the angle, and a 
shallow groove on the lower border ; the twelfth has neither. 

Costal Cartilages. — The costal cartilages serve to prolong the 
ribs forward to the anterior part of the chest, and contribute mainly 
to the elasticity of the thorax. They are broad at their attachment 
with the ribs, and taper slightly towards the sternal end; they 
diminish gradually in breadth from the first to the last; in length 
they increase from the first to the seventh, and then decrease to 
the last. The cartilages of the first two ribs are horizontal in 


• Vertebral extremity of the seventh rib of the right side. 1. The angle, 
Marked by a groove for the tendon of the sacro-lmnbalis. 2. The tubercle. 
8. Articular surface. 4. Neck of the rib. 6. Head, presenting two articular 
facets. 6. Bough surface for the attachment of the middle costo-transverse 
ligament. 7. Crest for the anterior costo-transverse ligament. 8, Upper 
rounded border. 9. Lower sharp border. 10. Groove on the inner edge of the 
lower bprder. 
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direction, the rest incline more and more npwarde. In advanced 
age the costal cartilages are converted more or less completely 
into bone, the change taking place earlier in the male than in the 
female. 

The first seven cartilages articulate with the sternum ; the three 
next, with the lower border of the cartilage immediately preceding ; 
the last two lie free between the abdominal muscles. All the car- 
tilages of the false ribs terminate by pointed extremities. 

Development. — ^The ribs are developed by three centres ; one for 
the central part, one for the head, and one for the tubercle. The 
last two have no centre for the tubercle. Ossification commences 
in the body somewhat before its appearance in the vertebrae ; the 
epiphysal centres for the head and tubercle appear between sixteen 
and twenty, and are consolidated with the rest of the bone at 
twenty-five. 

Articulations. — Each rib articulates with two vertebrae and one 
costal cartilage, with the exception of the first, tenth, eleventh, and 
twelfth, which articulate each with a single vertebra only. 

Attachment of Muscles. — ^To the ribs and their cartilages are 
attached twenty-three pairs, and one single muscle. To the ccurti- 
lageSf the subclavius, sterno-thyroid, pectoralis major, internal 
oblique, rectus, transversalis, diaphragm, triangularis sterni, inter- 
nal and external intercostals. To the rlhs, intercostal muscles, 
scalenus anticus, medius, and posticus, pectoralis minor, serratus 
magnus, obliquus externus, latissimus dorsi, quadratus lumborum, 
serratus posticus superior, serratus posticus inferior, sacro-lumbalis, 
longissimus dorsi, cervicalis ascendens, levatores costarum, trans- 
versalis, and diaphragm. 

Clavicle. — The clavicle (clovis, a key) is a long bone, shaped like 
the italic letter /, and extended across the upper part of the side of 
the chest from the upper piece of the sternum to the point of the 
shoulder, where it articulates with the scapula. In position it is 
slightly oblique, the sternal end being somewhat lower and more 
anterior than the scapular, and the curves are so disposed that at 
the sternal end the convexity, and at the scapular the concavity, is 
directed forwards. The sternal half of the bone is rounded or irre- 

Fig. 84 * 



♦ Clavicle of the right side ; its upper and anterior face. 1. The sternal end. 
2. The portion which articulates with the first rib. 3, 3. Hidge of attachment 
of the pectoralis major. 4. Scapular end. 6. Surface of articulation with the 
acromion. 6, 6. Kiage for the attachment of the deltoid. 7, 7. Lino of origin 
of the trapezius* 8. Line of origin of the sterno-mastoid. 
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gialarly quadrilateral, and tenninateB in a broad articular surface, 
^e scapular half is flattened from above downwards, and broad at 
its extremity, tbe articular surface occupying only part of its extent. 
Tbe upper surface is smooth, convex, and partly subcutaneous ; 
tbe under surface rough and depressed, for the insertion of the 
subclavius muscle. At the sternal extremity of the under surface 
is a very rough prominence, which gives attachment to the rhom- 
boid ligament ; and at the other extremity a rough tubercle and 
ridge, for the coraco-clavicular ligament. The opening for the 
nutritious vessels is seen at the under surface of the bone. 

Development. — By two centres; one for the shaft and one for the 
sternal extremity; the former appearing before any other bone of 
the skeleton, the latter between fifteen and eighteen. 

Articulations. — With the sternum and scapula. 

Attachment of Muscles. — To six: sterno-cleido-mastoid, trape- 
zius, pectoralis major, deltoid, subclavius, and stemo-hyoid. 

Scapula. — The scapula is a flat triangular bone, situated on the 
posterior aspect and side of the thorax, and occupying the space 
from the second to the seventh rib. It is divisible into an anterior 
and posterior surface ; superior, inferior, and posterior border ; an- 
terior, superior, and inferior angle ; and processes. 

The anterior surface, or subscapular fossa, is concave and uneven, 
and marked by several oblique ridges which have a direction up- 
wards and outwards. The whole concavity is occupied by the sub- 
Bcapularis muscle, with the exception of a small triangular portion 
near the superior angle. The posterior surface, or dorsum, is 
convex, and unequally divided into two portions by the spine ; that 
portion above the spine is the supra-spinous fossa ; and that below, 
the infra-spinous fossa. 

The superior border is the shortest of the three ; it is thin and 
concave, terminated at one extremity by the superior angle, and at 
the other by the coracoid process. At its humeral end, and formed 
partly by the base of the coracoid process, is the supra- scapular 
notch, for the transmission of the supra- scapular nerve. 

The inferior or axillary border is thick, and marked by several 
grooves and depressions ; it terminates superiorly at the glenoid 
cavity, and inferiorly at the inferior angle. Immediately below the 
glenoid cavity is a rough ridge, which gives origin to the long head 
of the triceps muscle. On the posterior surface of this border is 
a depression for the teres minor; and on its anterior surface a 
deeper groove for the teres major: near the inferior angle is a pro- 
jecting lip, which increases the surface of origin of the latter 
muscle. 

The posterior hm'der or base, the longest of the three, is turned 
towarde the vertebral column. It is intermediate in thickness 
between the superior and inferior, and convex. 

The anterior angle is the thickest part of the bone, and forms the 
head of the scapula ; it is immediately surrounded hj a constricted 
portion, the nech. The head presents a shallow pyriform articular 
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surface, the glenoid cavity^ having the pointed extremity upwards ; 
and at its apex is a rough depression, which gives attachment to 
the long tendon of the biceps. The 
superior cmgle is thin and pointed. 

The inferior angle is * thick, and 
smooth upon the external surface 
for the origin of the teres major and 
for a large bursa over which the 
upper border of the latissimus dorsi 
muscle plays. 

The sjpine of the scapula, trian- 
gular in form, crosses the upper 
part of the dorsum of the bone ; it 
commences at the posterior border 
by a smooth triangular surface, over 
which the fan -shaped tendon of the 
trapezius glides, and terminates at 
the point of the shoulder in the 
acromion process. At a short dis- 
tance from its origin, where the tri- 
angular surface rises to the level of 
the spine, is a prominent tubercle, 
which marks the termination of the 
line of attachment of the tendon of 
the trapezius. The upper border of 
the spine is rough and subcutaneous, and gives attachment, by two 
projecting lips, to the traiDezius above and deltoid below ; the sur- 
faces of the spine enter into the formation of the supra- and infra- 
spinous fossa. The nutritious foramina of the scapula are situated 
in the base of the spine. 

The acromion^ somewhat triangular in form, is flattened from 
above downwards ; it overhangs the glenoid cavity, the upper surface 
being rough and subcutaneous, the lower smooth and corresponding 
with the shoulder-joint. Near its extremity, on the anterior border, 
is an oval articular surface, for the end of the clavicle. 

The coracoid process is a thick, round, and curved process of 
bone, arising from the upper part of the neck of the scapula, 
and over-arching the glenoid cavity. It is about two inches in 
length, very strong, and gives attachment to several ligaments and 
muscles. 

* Anterior surface or venter of the scapula. 1, 1. Oblique ridges crossing 
the subscapnlar fossa. 2, 2. Surface unoccupied by the subscapularis muscle. 
3. Superior border. 4. Superior angle. 6. Supra-scapular notch. 6 Coracoid 
process. 7. Acromion process. 8. Spine of the scapula ; the cipher 6, while 
indicating the supra-scapular notch, is placed on the spine. 9. Articular 
surface of the acromio-clavicular joint. 10. Glenoid cavity 11. Head of the 
scajiula. 12, Its neck. 18,18. Inferior border; the upper 13 is placed against 
the ridge of the triceps. 14. Inferior angle. 15, 16. Posterior border. 16. Pro- 
minence corresponding with the origin of the spine of the scapula. 

H 2 
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aia centres; one for the body, one for the 
<50r^coid process, two for the acromion, one for the inferior angle, 

and one for the posterior border. 
The ossifio centre for the body ap- 
pears in the infra-spinous fossa at 
about the same time as the ossifi- 
cation of the vertebrae ; for the 
coracoid process during the first 
year ; the acromion process, at pu- 
berty; the inferior angle in the 
fifteenth year; and the posterior 
border at seventeen or eighteen. 
Union between the coracoid process 
and body takes place during the 
fifteenth year ; the bone is not 
complete till manhood. 

Arfictilations. — With the clavicle 
and humerus. 

Attachment of Muscles. — To siaj- 
teen : by its anterior surface to the 
subscapularis ; posterior surface, 
supra- spin atus and infra-spinatus ; 
superior border, omo-hyoid ; poste- 
rior border, levator anguli scapulse, 
rhomboideus minor, rhomboideus 
major, serratus magnus ; anterior 
border, long head of the triceps, teres minor, teres major ; upper 
cmgle of the glenoid cavity, long tendon of the biceps ; spine and 
ocromton, trapezius and deltoid; coracoid process, pectoralis minor, 
short head of the biceps, and coraco-brachialis. The ligaments 
attached to the coracoid process are, coracoid, coraco-clavicular, 
coraco-humeral, and the costo-coracoid membrane. 

Humerus, — The humerus is a long bone, and is therefore divisible 
into a shaft and two extremities, 

The superior extremity presents a rounded head; a constriction 
immediately around the base of the head, the ncch ; a greater and 
a lesser tuberosity. The greater tuberosity is situated most exter- 
n^ly, and is separated from the lesser by a vertical furrow, the 
bicipital groove, which lodges the long tendon of the biceps. The 
edges ot this groove below the head oi the bone are prominent and 
rough, and called the external and internal bicipital ridges ; the 

* Posterior view of the srapula 1 Supra-spinons fossa. 2 . Infra-spinous 
fossa. 8. S^erior border. 4. Supra-scapular notch. 6. Anterior or axillary 
border. 6, H^ead of the scapula and glenoid cavity. 7 Infenor angle. 8. Neck 
of the scapula; the ridge opposite the figure gives origin to the long head of 
the triceps. 9. Posterior border or base of the scapula. 10 The spine. 

11. Triang^ar smooth surface, over which the tendon of th^ trapezius glides. 

12. Aesromion process, 18. One of the nutntious foramina. 14. Coracoid 
process. 
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former serves for the insertion of the pectoralis major muscle, the 
latter for the tendon of the latissimns dorsi, and teres major. 

The constriction of the hone below the tuberosities is the surgical 
neck, and is so named, in con- 
Fig. 87. tradi^inction to the true neck, 
from being the seat of the acci- 
dent called by surgical writers 
fracture of the neck of the hu- 
merus. 

The shaft of the bone is pris- 
moid at its upper part, and flat- 
tened from before backwards 
below. On the outer side, at 
about its middle, is a rough tri- 
angular eminence, which gives 
insertion to the deltoid ; and im- 
mediately on each side of this 
eminence is a smooth depression, 
corresponding with the two 
heads of the brachialis anticus. 

On the inner side of the middle 
of the shaft is a ridge, for the 
attachment of the coraco-bra- 
chialis muscle ; and behind, an 
oblique and shallow groove, which 
lodges the musculo-spiral nerve 
and superior profunda artery. 

The foramen mr the medullary 
vessels is situated on the inner 
surface of the shaft of the bone 
a little below the coraco-brachial 
ridge ; it is directed downwards. 

The lower exfreimtij is flattened from before backwards, and 
terminated inferiorly by a long articular surface, divided into two 
parts by an elevated ridge. The external portion of the articular 
surface is a rounded protuberance, ermnentia capitafay which 
articulates with the cup- shaped depression on the head of the radius ; 
the internal portion is a concave and pulley-like surface, trochleay for 

* Humerus of the riglit side ; its anterior surface. 1. Shaft of the bone. 
2. Head. 3. Anatomical neck, 4. Greater tuberosity. 6. Lesser tuberosity. 
6. Bicipital groove. 7. External bicipital ridge. 8. Internal bicipital ridge. 
9. Bough surface into which the deltoid is inserted. 10. Nutritious foramen. 
11. Eminentia capitata. 12. Trochlea. 13. External condyle. 14. Internal 
condyle. 16. External condyloid ridge, 16. Internal condyloid ridge. 17. Fossa 
for the coronoid process of the ulna. 

t Humerus of the right arm, its posterior aspect. 1, Shaft. 2. Head. 
8, 3. Neck. 4, 4, Surgical neck. 6. Great tuberosity. 6. Facet of insertion 
of the infro-spinatus and teres minor. 7. Groove for the musculo-spiral nerve. 
8. Articular surface of the elbow. 9. Internal condyle. 10. External condyle. 
11. External condyloid ridge. 12. Fossa for the reception of the olecranon. 
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axtioulaiaon with tiie tihia. Projectmg beyond the articular snrfaee 
at each side are the exi^nal and internal condyle, the latter being 
considerably the longer; and running upwards from the condyles 
along the borders oi the bone are die condyloid ridges, of which 
the external is the most prominent. Imn^ediately in front of the 
trochlea is a small depression for receiving the coronoid process of 
the ulna during flexion of the fore-arm ; and immediately behind it 
a large and deep fossa, for containing the olecranon process during 
extension. 

Development — By seven centres ; one for the shaft, one for the 
head, one for the tuberosities, one for the eminentia capitata, one 
for the trochlea, and one for each condyle, the internal preceding 
the external. Ossification commences in the diaphysis of the 
humerus soon after the clavicle; in the head and tuberosities, 
during the second and third year of infantile life ; in the eminentia 
capitata and trochlea during the third and sixth year ; and in the 
condyles during the twelfth and fifteenth. The entire bone is con- 
solidated at twenty. 

Articulations. — With the glenoid cavity of the scapula, the ulna, 
and radius. 

Attachment of Muscles. — To twenty-four : by the greater tube- 
roeity, supra-spmatus, infra-spinatus, and teres minor ; lesser tube- 
rosity, subscapularis ; external bicipital ridge, pectoralis major; in- 
ternal bicipital ridge and groove, teres major and latissimus dorsi ; 
shaft, external and internal head of the triceps, deltoid coraco- 
braohialis, and brachialis anticus; external condyloid ridge and 
cond/yle {condylus extensorius), extensors and supinators of the fore- 
arm, viz., supmator longus, extensor carpi radialis longior, extensor 
carpi radialis brevior, extensor communis digitorum, extensor 
minimi digiti, extensor carpi ulnaris, anconeus, and supinator 
brevis ; internal condyle (condylus ftexorius), flexors and one pro- 
nator, viz., pronator radii teres, flexor carpi radialis, palmaris 
loi^us, flexor sublimis digitorum, and flexor carpi ulnaris. 

Ulna. — The ulna is a long bone, divisible into a shaft and two 
extremities. The upper extremity is large, and forms principally 
the articulation of the elbow ; the lower extremity is small, and is 
excluded from the wrist-joint by an interarticular fibrocartilage. 

The superior extremity presents a semilunar concavity of large 
size, thb greater sigmoid notch, for articulation with the humerus ; 
and on the outer side a lesser sigmoid notch, for the head of the 
radius. Bounding the greater sigmoid notch posteriorly is the 
olecrcmon process ; and, overhanging it in front, a pointed eminence 
with a rough triangular base, the coronoid process. Behind the 
lesser sigmoid notch, and extending downwards on the side of the 
olecranon, is a triangular uneven surface, for the anconeus muscle ; 
and on the posterior surface of the olecranon a smooth triangular 
surface, which is subcutaneous. 

The shaft is prismoid in form, and presents three surfaces, an- 
terior, posterior, and internal; and tnree borders. The anterior 
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urface is occupied by the flexor profundus digitorum for tbe upper 
bree-fourths of its extent ; and below, by a depression for tbe pro- 
lator quadratus muscle. A little above its middle 
s tbe nutritious foramen, directed upwards. On 
be posterior surface^ at tbe upper part of the 
jone, is tbe triangular uneven depression for the 
inooneus muscle, bounded inieriorly by an 
Dbbque ridge which runs downwards from the 
posterior extremity of the lesser sigmoid notch. 

Below the ridge, the surface is marked into seve- 
ral grooves, for the attachment of the extensor 
Dssis metacarpi, extensor secundi internodii, and 
3xtensor indicis muscle. The internal surface is 
covered in for the neater part of its extent by 
the flexor profundus digitorum. The anterior 


flexor carpi ulnaris and extensor carpi ulnaris ; 
expanding at its upper extremity into the trian- 
gular subcutaneous surface of the olecranon. 

The external or radial border is sbar}) and pro- 
minent, for the attachment of the interosseous 
membrane. 

The lower extremity terminates in a small 
rounded head, capitulum 'ivlncot from the side of 
which projects the styloid process, Tbe latter 
presents a deep notch at its base for the attach- 
ment of the apex of the triangular interarticular cartilage, and by 
its point gives attachment to the internal lateral ligament. On the 
posterior surface of the head is a groove, for the tendon of the ex- 
tensor carpi ulnaris ; and on the side opposite the styloid process 
a smooth surface, for articulation with the side of the radius. 

Development. — By three centres ; one for the shaft, one for the 
inferior extremity, and one for the olecranon. Ossification com- 
mences in the ulna shortly after the humerus and radius ; the ends 
of the bone are cartilaginous at birth. The centre for the lower end 
appears at about the fifth ; that for the olecranon about the seventh 
year. The bone is completed at about the twentieth year. 

Articulations. — With two bones ; humerus and radius ; it is sepa- 

* Tbe two bones of tlie fore-arm seen from tbo front. 1. Shaft of the ulna. 
2. Greater sigmoid notch. 3. Lesser sigmoid notch, with which the head of 
the radius is articulated. 4. Olecranon process. 5. Ooronoid process. 
6. Nutritious foramen. 7. The sharp ridges upon the two bones to which the 
interosseous membrane is attached. 8. Capitulum uluro, 9. Styloid process. 
10. Shaft of the radius, 11. Its head surrounded by the smooth border for 
articulation with the orbicular ligament. 12. Nock of the radius. 13. Its 
tuberosity. 14. The oblique line. 15. Lower extremity of the bone. 16, Styloid 
process. 


Doraer is rounaea, ana gives ongin oy ils lower 
fourth to tbe pronator quadratus. The posterior 
is prominent, and aflbrds attachment to tbe 
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rat^ frcwn tie (raneiformbone of the carpus by the triangular mter- 
articuiar cartilaffe. 

Attachment of Muscles, — To thirteen : by the olecranon to the 
triceps extensor cubiti, one head of the flexor carpi ulnaris, and an- 
coneus ; by the coronoid ^ocess^ brachialis anti- 
cus, pronator radii teres, flexor sublimis digito- 
rum, and flexor profundus digitorum ; by the 
shaft i flexor profundus digitorum, flexor carpi 
ulnaris, pronator quadratus, supinator brevis, 
anconeus, extensor carpi ulnaris, extensor ossis 
metacarpi pollicis, extensor secundi intemodii 
pollicis, and extensor indicis. 

Radius. — The radius is the rotatory bone of 
the fore-arm ; it is divisible into a shaft and two 
extremities ; unlike the ulna, its upper extremity 
is small, and merely accessory to the formation 
of the elbow-joint ; while the lower extremity is 
large, and forms almost solely the joint of the 
wrist. 

The superior extremity presents a rounded head, 
depressed on its upper surface into a shallow 
cup. Around the margin of the head is a smooth 
articular surface which is broad on the inner side, 
where it articulates with the lesser sigmoid notch 
of the ulna, and narrow in the rest of its circum- 
ference, to play in the orbicular ligament. Be- 
neath the head is a constricted circular necht 
and beneath the neck, on its interncal aspect, a 
prominent process, the tuberosity. The surface 
of the tuberosity is partly smooth and partly 
#2 w rough: rough below, where it receives the at- 
tachment of the tendon of the biceps ; and smooth above, where a 
bursa is interposed between the tendon and the bone. 

The shaft ot the bone is prismoid, and presents three surfaces. 
The anterior surface is somewhat concave superiorly, where it 
lodges the flexor longus pollicis ; and flat below, where it supports 
the pronator quadratus. At about the upper third of this surface 
is the nutritious foramen, which is directed upwards. The posterior 
surface is round above, where it supports the supinator brevis 
muscle, and marked below by several shallow oblique grooves, 
which afford attachment to the extensor muscles of the thumb. 
The external surface is round and convex, and marked by an 
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• Bones of the fore-arm, seen on their posterior aspect. 1. Shaft of the ulna. 
2, Olecranon process. 8. Border of the great sig:moid notch. 4. Kidge for 
the interosseous membrane. 5. Oapitulum ulnae. 6. Styloid process. 7. Shaft 
of the ra^UB. 8. Its head. 9. Neck. 10. Tuberosity. The ridge on the shaft 
for the interosseous membrane is indicated by the cipher 4. 11. Lower ex- 
tremity of the bone. 12. Bidge separating the tendons of the extensors in 
their passage to the dorsum of the hand. 18. Styloid process. 
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obUque ridge, wliich extends from the tuberosity to the styloid 
process at the lower e^remity of the bone. On the inner margin 
IS a sharp and prominent crest, which gives atteichment to the 
interosseous membrane. 

The lower extremity of the radius is broad and triangular, and 
provided with two articular surfaces ; one at the side of the bone, 
which is concave to receive the rounded head of the ulna; the other 
at the extremity, and marked by a slight ridge into two facets, one 
external and triangular, corresponding with the scaphoid ; the other 
square, with the semilunar bone. At the outer side of the extre- 
mity is a strong conical projection, the styloid ^process, which gives 
attachment by its base to the tendon of the supinator longus, and 
by its apex to the external lateral ligament of the wrist-joint. The 
inner edge of the articular surface afibrds attachment to the base of 
the triangular interarticular fibrocartilage of the ulna. 

Immediately in front of the styloid process is a groove, which 
lodges the tendons of the ex- 
tensor ossis metacarpi pollicis 91.* 

and extensor primi internodii; 
and, behind the process, a 
broader groove, frequently di- 
vided by a slight ridge, for the 
tendons of the extensor carpi 
radialis longior and brevior ; be- 
hind this a prominent ridge, and 
a deep narrow groove, for the 
tendon of the extensor secundi 
internodii pollicis ; and internal 
to this, another broad groove 
for the tendons of the extensor 
communis digitorum, and exten- 
sor indicis ; the extensor minimi 
digiti running in a groove at 
the point of articulation of the 
radius and ulna. 

Development. — By three cen- 
tres ; one for the shaft, and one 
for each extremity. Ossification 
commences in the shaft soon 
after the humerus, and before 
the ulna. The inferior centre 

appears during the second year, the superior about the fifth, 
bone is perfected at twenty. 



The 


• Grooves at the back of the radius and ulna. 1. Radius. 2. Ulna. 3^ 
Groove for extensor ossis metacarpi and extensor primi internodii pollicis. 4. 
Groove for extensor carpi radialis longior. 6. For extensor carpi radialis 
brevior. 6. For extensor secundi internodii pollicis. 7. For extensor com- 
munis digitorum. 8, For extensor minimi digiti. 9. For extensor carpi ulnaris. 
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ArHc^daiionB, — ^With four bones ; humeras, ulna, scaphoid, and 
semiluiiar. 

AUmhment of Muscles, — To nine: by the tuherosity \o the 
biceps ; by the oblique ridge, supinator brevis, pronator radii teres, 
flexor sublimis digitorum, and pronator qua4ratus ; by the anterior 
surface, flexor longus poUicis and pronator quadratus ; by the pos^ 
tenor surface, extensor oasis metacarpi pollicis and extensor primi 
inter nodii ; and by the styloid process, supinator longus. 

Carpus. — The bones of the carpus are eight in number, arranged 
in two rows, consisting of four bones each ; those of the proximal 
row, enumerating from the radial side, are the scaphoid, semilunar, 
cuneiform, and pisiform ; those of the distal row, in the same order, 
are the trapezium, trapezoid, os magnum, and unciform. 

With the exception of the semilunar, they all have the dorsal 
surface broad and convex, the palmar contracted and concave ; the 
semilunar differs from the rest, in that its dorsal surface is narrow 
and flattened, and its palmar surface broad and convex. The proxi- 
mal articulating surface is usually convex, and the distal concave. 

The SCAPHOID bone is named from bearing some slight resemblance 
to the shape of a boat, being broad at one end, and narrowed like a 
prow at the opposite, concave on one side, and convex on the other. 
It is, however, more similar in form to a cashew nut flattened and 
concave on one side. If carefully examined, it wiU be found to 
present proximally a large convex articular surface, which fits into 
the outer part of the cupped extremity of the radius ; distally it is 
bluntly pomted, and has two smooth surfaces, divided by a slight 
ridge, for articulation, the outer with the trapezium, and the inner 
with the trapezoid. Its internal (ulnar) surface is concave, and 
presents two articular facets, one shallow and crescentic for the 
semilunar, the other circular and deeply excavated for receiving 
the head of the os magnum. The proximal portion of the palmar 
surface is depressed and concave, the distal portion is raised above 
the level of the rest of the bone, forming a marked prominence, to 
which the anterior annular ligament is attached. The dorsal surface 
is convex from side to side, contracted from above downwards, and 
grooved for the attachment of ligaments. The external surface is 
narrow, non- articular, and rough for the attachment of fibres of the 
external lateral ligament. 

Mecognition^ — To ascertain the hand to which the bone belongs : — 
hold it with the palmar prominence upwards, and the proximal 
extremity directed backwards; — the narrow, uon-articular, external 
surface will point to the hand to which the bone belongs. 

Articulations. — With Jive bones : — radius, semilunar, trapezium, 
trapezoid, and os magnum. 

Attachment of Muscles. — 'No muscles are attached directly to this 
bone. 

The SEMILUNAR bone may be known by its crescentic figure. The 
dorsal surface is narrow and flat, the palmar broad and rounded. 
The other surfaces are all articular ; they are as follows : — 
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The proximal, large and convex, occupies the second depression 
on the inferior articulating surface of the radius ; the distal, con- 
cave, articulates with the head of the os magnum ; the external, 
crescentic, corresponds with a like surface on the scaphoid; and 
the internal, nearly circular, articulates with the cuneiform. Some- 
times it articulates also with the unciform, in which case the last 
named articulating surface is divided into two parts by a slight 
ridge. 

Recognition . — ^If the bone be held with the broad palmar surface 
upwards, and the concave distal articulating surface directed 
forwards, the crescentic articular facet will point to the appropriate 
hand. 

Articulations . — ^With four or five bones : — radius, scaphoid, os 
magnum, cuneiform, and sometimes the unciform. 

Attachment of Muscles . — ^No muscles are attached to this bone. 

The CUNEIFORM bone, although somewhat wedge-shaped in form, 
may be best distinguished by a cir- 
cular and isolated facet, which articu- 92.* 

lates with the pisiform bone. Its 
palmar surface is narrow and rough 
externally for the attachment of liga- 
ments, internally it presents the cha- 
racteristic facet for the pisiform just 
referred to. The dorsal surface is 
broad and rough for ligamentous at- 
tachment. 

The distal end of the cuneiform bone 
has a broad smooth surface for articu- 
lation with the unciform, and the inner 
side a circular one for the semilunar. 

Recognition , — Hold the bone with 
the broad dorsal surface downwards, 
and the broad articular surface di- 
rected forwards ; — the circular articu- 
lar facet for the semilunar will point 
to the hand to which the bone belongs. 

Articulations . — With three bones: — semilunar, pisiform, and un- 
ciform : and with the triangular fibrocartilage of the wrist-joint. 

Attachment of Muscles . — To none. 

The PISIFORM bone may be recognised by its small size, and bjr 
the possession of only one articular facet. Examined carefully, it 
will be observed to present four sides and two extremities ; one side 

♦ Diagram showing tlio dorsal surface of the bones of the carpus, with their 
articulations. The right hand: — Lower end of radius, tj. Lower end of 
ulna. r. Interarticular fibrocartilage, attached to the styloid process of the 
ulna, and to the margin of the articular surface of the radius, s. Scaphoid 
bones. L. Semilunar. p. Pisiform. T. TTupezium. T. Trapezoid. M. 
Os magnum, u. Unciform. The figures both on the carpal and metacarpal 
bones refer to the number of bones with which they articulate. 
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ifl artioular, smooth facet approaching nearer to the proximal 
tha^i to the^ distal extremity. The side opposite to this is rounded ; 
the remainmg sides are, one slightly concave, the other slightly 
convex. 

M^ognition , — If the bone be held so that the extremity which 
overhangs the articular facet shall look forwards, and the concave 
surface upwards, the articular facet will point to the hand to which 
the bone belongs. 

Articulations. — ^With the cuneiform bone only. 

Attachment of Muscles. — To two: — flexor carpi ulnaris, and ab- 
ductor minimi digiti ; and to the anterior annular ligament. 

The TUAPEZiUM is too irregular in form to be compared to any 
known object ; and may be distinguished by a deep groove for the 
tendon of the flexor carpi radialis muscle. Its palmar surface is 
marked by this groove, and by a prominent tubercle which over- 
hangs it, which gives attachment to the abductor, flexor brevis, 
and flexor ossis metacarpi polhcis muscles, and to the anterior 
annular ligament. The proxi mal extremity of the trapezium has a 
facet for articulation with the scaphoid, and its distal extremity 
one of large size, concave from side to side, convex from above 
downwards, for articulation with the metacarpal bone of the 
thumb. Internally it presents two articular facets — the upper, 
large and concave, for the trapezoid ; the lower, small and flat, for 
the extremity of the second metacarpal bone. Its dorsal and ex- 
ternal surfaces are rough for ligamentous attachments. 

Mecognition. — If the bone be held with the grooved surface up- 
wards, and the surface with two facets forwards, the saddle-shaped 

surface will point to the hand 
to which the bone belongs. 

Articulations. — "With four 
bones : scaphoid, trapezoid, 
and two first raetacarpals. 

Attachinent of Muscles. — To 
three : abductor pollicis, flexor 
breads pollicis, and flexor ossis 
metacarpi pollicis. 

Tiie TRAPEZOID bone is a 
small, oblong, and quadrila- 
teril bone, bent near its mid- 
dle (bean- shaped). Its dorsal 
surface is wide and convex, its palmar very narrow and flattened. 
It has four articular surfaces separated by slight ridges ; the proxi- 

* Bones of the carpus of the left hand, separated so as to show the form of 
the individual bones, s. Scaphoid : the letter is placed over the siuface which 
articulates with the radius. 1. Its dorsal surface. 2. Surface to articulate with 
the trapezium and trapezoid, the two facets divided by a ridge. 3. Concave 
articulating surface for the head of the os magnum. L. Semilunar: the letter 
is placed over the surface which articulates with the radius. 4. Surface to ar- 
ticulate with the scaphoid. 6. Surface to articulate with the head of the os 


rig, 93.* 
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mal of tliese is quadrilateral, and articulates witli the scaphoid ; 
the distal one is saddle-shaped for the second metacarpal bone ; the 
internal surface is smooth and concave for the os magnum, and the 
external is convex for the trapezium. 

Recognition, — Hold the bone with the narrow free surface up- 
wards, and the saddle-shaped surface looking forwards ; the convex 
articular surface will point to the appropriate hand. 

Articulations, — With/owr bones : trapezium, os magnum, scaphoid, 
and second metacarpal. 

Attachment of Muscles . — Part of the flexor brevis pollicis. 

The os MAGNUM is the largest bone of the carpus ; it is divisible 
into a head or iwoximaly and a body or distal extremity. The 
rounded head articulates by its proximal and external surfaces 
with the semilunar and scaphoid bones. Its palmar and dorsal 
surfaces are both rough; the latter being square and flat, the 
former rounded and prominent. Its distal extremity is divided 
into three small facets for articulation with the second, third, and 
fourth metacarpal bones ; its internal surface is rough distally for 
an interosseous ligament, smooth proximally for articulation with 
the unciform. By its external surface it articulates by means of a 
small facet with the trapezoid, and proximal to this facet is a rough 
space for another interosseous ligament. 

Recognition. — If the bone be held with the flat and rough dorsal 
surface downwards, and the head directed backwards, the small 
facet for the trapezoid will point to the hand to which the bone 
belongs. 

Articulations . — With bones : scaphoid, semilunar, trapezium, 

unciform, and the second, third, and fourth metacarpal bones. 

Attachment of Muscles . — Part of the flexor brevis pollicis. 

The UNCIFORM is a triangular-shaped bone, remarkable for a long 
and curved process, which projects from its palmar aspect. The 
'palmar surface is free, and is distinguished by the hooked process 
just mentioned ; the dorsal surface is broad and rough. Its distal 
extremity presents a double articular surface for the fourth and 
fifth metacarpal bones ; its proximal extremity is convex for articu- 
lation with the semilunar; externally it has two facets, with an 

magnum. 6. Border of the surface which articulates with the unciform, c. 
Cuneiform. 7. Surface to articulate with the semilunar. 8. Surface to articu- 
late with the uucifonn. P. Pisiform. 9. Articular facet. T. Trapezium: the 
letter is placed on the surface which articulates with the scaphoid. 10. Surface 
to articulate with the trapezoid. 11. Articulating surface for the metacarpal 
bone of the index finger. 12. Articulating surface for the metacarpal bone of 
the thumb. TZ. Trapezoid. 13. Articulating surface for tlio scaphoid. 14. 
Articulating surface for the os magnum. M. Os magnum : the letter is placed 
on the head of the bone. 15. Bough surface of the dorsum of the bone. 16. 
Articulating surface for the unciform. 17. Articulating surface for the meta- 
carpal bone of the middle finger, u. Unciform : the letter is placed on the 
surface which articulates with the semilunar and cuneiform. 18. Articulating 
surface for the ring finger. 19. Articulating surface for the little finger. 20, 
Bough point forming part of the free border of the carpus. 
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imtervenmg rougli space, these being for articulation with the os 
magnum; and mtemally it has an oblong smooth fELoet for the 
unciform. 

Eecognition , — If the bone be held with the uncinate process up- 
wards, and the double facet forwards, the two small articular 
surfaces, with the intervening rough portion, will point to the 
appropriate hand. 

AHuulation,~-With five bones : semilunar, os magnum, cunei- 
form, and fourth and fifth metatarsals. 

Attachmmt of Muscles , — To two : flexor ossis metacajyi minimi 
digit! and fiexor brevis minimi digiti ; 

94.* and to the anterior annular liga- 

ment. 

Development of the Carpus , — The 
bones of the carpus are each developed 
by a single centre ; they are carti- 
laginous at birth. Ossification com- 
mences towards the end of the first 
year in the os magnum and unciform ; 
at the end of the third year, in the 
cuneiform ; during the fifth year, in the 
trapezium and semilunar ; during the 
eighth, in the scaphoid ; ninth, in the 
trapezoid; and twelfth, in the pisi- 
form. The latter bone is the last in 
the skeleton to ossify ; it is, in reality, 
a sesamoid bone of the tendon of the 
flexor carpi ulnaris. 

The number of articulations which 
each bone of the carpus maintains with 
surrounding bones may be expressed 
in figures, which will facilitate the 
student’s recollection; the cipher for 
the first row is 5531, and for the second 4475. 

Metacaepus. — T he bones of the metacarpus are five in number. 
They are long bones, divisible into a head, shaft, and base. 

The head is rounded at the extremity, and flattened at each side 
for the insertion of strong ligaments ; the shaft is prismoid, and 
marked deeply on each side, for the attachment of the interoesei 
muscles ; the base is irregularly quadrilateral, and rough for the in- 
sertion of tendons and ligaments. The base presents three articular 

♦ Left hand viewed on its anterior or palmar aspect. 1. Scaphoid bone. 2. 
SezDilimar. 3. Cuneiform. 4. Pisiform. 6. Trapezium. 6. Groove in the 
trapezium which lodges the tendon of the flexor carpi radialis. 7. Trapezoid. 
8. 0» magnum. 9. Unciform. 10, 10. The five metacarpal hones. 11, 11. 
First row of phalanges. 12, 12. Second row. 13, 13. Third row, or ungual 
phalanges. 14. First phalanx of the thumb. 15. Second and last phalanx of 
me thuxuh 
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Burfaces : one at each side, for adjoining metacarpalTEKmes ; and one 
at the extremity, for the carpus. 

The metacarpal bone of the thumb is one-third shorter than the 
rest, flattened and broad on its dorsal aspect, and convex on its 
palmar side ; the articular surface of the head is not so round as 
that of the other metacarpal bones ; and the base has a single con- 
cavo-convex surface, to aiiiiculate with the corresponding smface of 
the trapezium. 

The metacarpal bones of the different finders may be distinguished 
by certain special characters. The base of the metacarpal bone of 
the index finger is the largest of the four, and presents four arti- 
cular surfaces. That of the middle finger may be distinguished by 
a rounded projecting process at the radial side of its base, and two 
small circular facets on its ulnar lateral surface. The base of the 
metacarpal bone of the ring finger is small and square, and has two 
small circular facets to correspond with those of the middle meta- 
carpal. The metacarpal bone of the little finger has only one lateral 
articular surface. 

Development. — By two centres ; one for the shaft, and one for 
the digital extremity, with the exception of the metacarpal bone of 
the thumb, the epiphysis of which, like that of the phalanges, 
occupies the carpal end of the bone. Ossification of the metacarpal 
bones commences in the embryo between the tenth and twelfth 
week, that is, soon after the bones of the fore-arm. The epiphyses 
make their appearance at the end of the second, or early in the 
third year, and the bones are completed at twenty. 

Articulations. — The first with the trapezium : second^ trapezium, 
trapezoid, os magnum, and middle metacarpal; third or middle, 
os magnum, and adjoining metacarpal bones; fourth ^ os magnum, 
unciform, and adjoining metacarpal bones ; fifth, unciform, and 
metacarpal bone of the ring finger. 

The figures representing the number of articulations which each 
metacarpal bone has with the bones of the carpus taken from the 
radial to the ulnar side, are 13121. 

Attachment of Muscles. — To the metacarpal bone of the thumb, 
three, flexor ossis metacarpi, extensor ossis metacarpi, and first 
dorsal interosseous ; index finger, /ve, extensor carpi radialis longior, 
flexor carpi radialis, first and second dorsal and first palmar inter- 
osseous ; middle finger, four, extensor carpi radialis brevior, ad- 
ductor pollicis, second and third dorsal interosseous ; ring finger, 
three, third and fourth dorsal interosseous, and second palmar; 
little finder, four, extensor carpi ulnaris, flexor ossis metacarpi 
minimi digiti, fourth dorsal and third palmar interosseous. 

Phalanges. — The phalanges (internodia) are the bones of the 
fingers ; they are named from their arrangement in rows, and are 
fourteen in number, three to each finger, and two to the thumb. 
In conformation they are long bones, divisible into a shaft, and two 
extremities. 
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shaft is compressed from before backwards, convex on its 
posterior surf^e, and flat witb raised edges in front. The meta- 
carpal extremity or base in the first row, is a simple concave arti- 
cnw sniface ; that in the other two rows a double concavity, sepa- 
rated by a slight ridge. The digital extremities of the first and 
second row present a pulley -like surface, concave in the middle, and 
convex at each side. The ungual extremity of the last phalanx is 
broad, rough, and expanded into a semilunar crest. 

Development. — By two centres ; one for the shaft, and one for 
the base. Ossification commences in the third or ungual phalanges, 
then in the first, and lastly in the second. The period of com- 
mencement corresponds with that of the metacarpal bones. The 
epiphyses of the first row appear during the third or fourth year, 
those of the second row during the fourth or fifth, and of the last 
daring the sixth or seventh. The phalanges are perfected by the 
twentieth year. 

Articulcdions. — The first row, with the metacarpal bones and 
second row of phalanges ; the second row, with the first and third ; 
the third, with the second row. 

Attachment of Muscles. — To the base of the first phalanx of the 
thumb fowr muscles, abductor pollicis, flexor brevis pollicis, adduc- 
tor polHcis, and extensor primi internodii ; to the second phalanx, 
tAjoo, flexor longus pollicis, and extensor secuiidi internodii. To the 
first phalanx of the second, third, and fourth fingers, one dorsal 
and one palmar interosseous ; to that of the little finger, abductor 
minimi digiti, flexor brevis minimi digiti, and one palmar interos- 
seous. To the second phalanges, flexor sublimis and extensor com- 
munis digitorum ; to the last phalanges, flexor profundus and ex- 
tensor communis digitorum. 

PELVIS AND LOWER EXTREMITY. 

The bones of the pelvis are the two ossa innominata, the sacrum, 
and the coccyx; and those of the lower extremity, the femur, 
patella, tibia and fibula, tarsus, metatarsus, and phalanges. 

Os INNOMINATUM. — The OS innominatum (os coxm) is an irregular, 
flat bone, consisting in the young subject of three parts, which meet 
at the acetabulum. Hence it is described in the adult as divisible 
into three portions, ilium, ischium, and pubes. The ilium is the 
superior, broad, and expanded portion which forms the prominence 
of the hip, and articulates with the sacrum. The ischium is the 
inferior and strong part of the bone on which the body rests in 
sitting. The os pubis is that portion which forms the front of the 
pelvis, and gives support to the external organs of generation. 

The ILIUM may be described as divisible into an internal and ex- 
ternal surface, a crest, and an anterior and posterior border. 

The internal surface is bounded above by the crest, below by a 
prominent line, the linea ilio-pectinea, and before and behind by 
the anterior and posterior border ; it is concave and smooth for the 
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anterior two-thirds of its extent, and lodges the iliacns muscle. 
The posterior third is rough, for articulation with the sacrum, and 
divided by a deep groove into two parts ; an anterior or awric^ar 
portiony shaped Eke the 
pinna, and coated by car- 
tilage in the fresh bone; 
and a posterior portion, 
very rough and uneven, for 
the attachment of inter- 
osseous ligaments. 

The eternal surface is 
uneven, partly convex, and 
artly concave ; it is 
ounded above by the 
crest; below by a promi- 
nent arch, whicn forms the 
upper segment of the ace- 
tabulum ; and, before and 
behind, by the anterior and 
posterior border. Crossing 
this surface in an arched 
direction, from the ante- 
rior extremity of the crest 
to a notch on the lower 
part of the posterior bor- 
der, is a groove, which lodges the gluteal vessels and nerve, the supe- 
rior curved line ; and a short distance below this, a rough ridge, the 
inferior curved line. The surface included between the superior 
curved line and the crest gives origin to the gluteus medius muscle ; 
that between the curved lines, to the gluteus minimus ; and the 
rough interval between the inferior curved line and the arch of the 
acetabulum, to one head of the rectus. The posterior sixth of the 
external surface is rough and raised, and gives origin to part of the 
gluteus maximus. 

The crest of the ilium is arched, and curved in direction like the 
italic letter f being bent inwards at its anterior termination, and 
outwards at the posterior. It is broad for the attachment .of three 
lanes of muscle, which are connected with its external and internal 
order or lip, and with the intermediate space. On its outer lip, at 
about midway between the anterior superior spinous process and 
the summit of the crest, is a prominent tubercle, from which a strong 

t Os innominatum of the right side. 1. Ilittm; its external surface. 
2. Ischium. 3. Os pubis. 4. Crest of the ilium. * Is situated upon the widest 
portion of the crest of the ilium. 6. Superior curved line. 6. Inferior curved 
fine. 7. Surface for the gluteus maximus. 8. Anterior superior spinous pro- 
cess. 9. Anterior inferior spinous process. 10. Posterior superior spinous 

f rocess. 11, Posterior inferior spinous process. 12. Spine of the ischium. 

8, Great sacro-ischiatic notch. 14. Lesser sacro-ischiatic notch. 15. Tube- 
rosity of the ischium, showing its three facets. 16. Kamus of the ischium. 
17. Body of the os pubis. 18. Bamus of the pubes. 
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Fig, 95.t 
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ridge rnna down to the acetabnlmn. This is the broadest part of 
the crest, and the descending ridge serves as a buttress in giving 
strength to the bone. 

The anterior border is marked^ by two prominences, the anterior 
mperior spinous procesSf which is the anterior termination of the 
^a'est, and the cmterior inferior spinous process / the two processes 
being separated by a notch for the attachment of the sartorius 
muscle. This border terminates inferiorly in the lip of the aceta- 
bulum. The posterior border also presents two prominences, the 
posterior superior and posterior inferior spinous process, separated 
by a notch. Inferiorly this border is broad and arched, and forms 
the upper part of the great sacro-ischiatic notch. 

The ISCHIUM is divisible into a thick and solid portion, the hod/y, 
and a thin and ascending part, the ramus ; it may be consider^ 
also, for convenience of description, as presenting an external and 
internal surface, and three borders, posterior, inferior, and superior. 

The external surface is rough and uneven, for the attachment of 
muscles ; and broad and smooth above, where it enters into the 
formation of the acetabulum. Below the inferior lip of the aceta- 
bulum is a notch, which lodges the obturator externus muscle in 
its passage outwards to the trochanteric fossa of the femur. The 
internal surface is smooth, and somewhat encroached upon at its 
posterior border by the spine. 

The posterior border oi the ischium presents towards its middle a 
remarkable projection, the spine. Immediately above the spine is 
a notch of large size, the great sacro-ischiatic, and below the spine, 
the lesser sacro-ischiatic notch ; the former, being converted into a 
foramen by the lesser sacro-ischiatic ligament, gives passage to the 
pyriformis muscle, the gluteal vessels and nerve, pudac vessels and 
nerve, and ischiatic vessels and nerves ; the lesser, completed by 
the great sacro-ischiatic ligament, to the obturator internus muscle, 
and mtemal pudic vessels and nerves. The inferior border is thick 
and broad, and called the tuberosity. The surface of the tuberosity 
is divided into three facets ; one anterior, which is rough for the 
origin of the semi-membranosus ; and two posterior, which are 
smooth and separated by a slight ridge, for the semi-tendinosus and 
biceps muscle. The inner margin of the tuberosity is bounded by 
a shaij) ridge, which gives attaSiment to a prolongation of the great 
sacro-ischiatic ligament ; and the outer margin by a promiuent 
ridge, from which the quadratus femoris muscle arises. The supe- 
rior border of the ischium is thin, and forms the lower circumference 
of the obturator foramen. The ramus of the ischium is continuous 
with the ramus of the pubes, and is slightly everted. 

The 08 PUBIS is divided into a horizontal portion or bod/y (hori- 
zontal ramus of Albinus), and a descending portion or ramus ; it 
presents for examination an external and internal surface, superior 
and inferior border, and symphysis. 

The exitemal surface is rough, for the attachment of muscles ; 
and prominent at its outer extremity, where it forms part of the 
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acetabulum. The mtemal surf ace is smooth, and enters into the 
formation of the cavity of the pelvis. The superior border is 
marked by a rough ridge, the crest ; the inner termination of the 
crest is tne cmgle ; the outer end, the spine or tubercle. Running 
outwards from the spine is a sharp ridge, the pectineal Zme, orlinea 
ilio-pectinea, which marks the brim of the true pelvis. In front of 
the pectineal line is a smooth depression, which supports the 
femoral artery and vein, and a little more externally an elevated 
prominence, the ilio-pectineal eminence, which divides the surface 
for the femoral vessds from another depression which overhangs 
the acetabulum, and lodges the psoas and iliacus muscle. The ilio- 
pectineal eminence, moreover, marks the junction of the pubes with 
the ilium. The inferior border is broad, deeply grooved for the 
passage of the obturator vessels and nerve, and sharp on the side 
of the ramus, to form part of the boundary of the obturator fora- 
men. The symphysis is the inner extremity of the body of the 
bone ; it is oval and rough, for the attachment of a ligamentous 
structure analogous to the intervertebral substance. The ramus of 
the pubes descends obliquely outwards, and is continuous with the 
ramus of the ischium. The inner border of the ramus foi*ms with 
the corresponding bone the arch of the pubes, and at its inferior 
part is everted, to give attachment to the crus penis. 

The acetabulum (ctLYitELS cotyloidea) is a deep cup- shaped cavity, 
situated at the point of union between the ilium, ischium, and 
pubes ; a little less than two-fifths being formed by the ilium, a 
little more than two-fifths by the ischium, the remaining fifth by 
the pubes. It is bounded by a deep rim or lip, broad and strong 
above, where most resistance is recjuired, and marked in front by a 
deep notch, which is arched over m the fresh subject by a strong 
ligament, and transmits the nutrient vessels of the joint. At the 
bottom of the cup, and communicating with the notch, is a deep 
circular pit (fundus acetabuli), which lodges a mass of fat, and 
gives attachment by its edges to the broad extremity of the liga- 
mentum teres. 

The obturator or thyroid foramen is a large oval interval be- 
tween the ischium and pubes, bounded by a narrow rough margin, 
to which a ligamentous membrane is attached. The upper part of 
the foramen is increased in depth by the groove in the under surface 
of the 08 pubis, which lodges the obturator vessels and nerve. 

Development. — By eigJd centres : three principal, one for the 
ilium, one for the ischium, and one for the pubes; and five 
secondary, one, the Y-shaped piece, for the interval between the 
primitive pieces in the bottom of the acetabulum, one for the crest 
of the ilium, one (not constant) for the antenor and inferior spinous 
process of the ilium, one for the tuberosity of the ischium, and one 
(not constant) for the angle of the os pubis. Ossification commences 
in the primitive pieces, immediately after that in the vertebrae, 
firstly in the ilium, then in the ischium, and lastly in the pubes ; 
the first ossific deposits being situated near the future acetabulum. 

1 2 
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Atbirtli, the acetahtilum, crest of the ilitun, and ramus of the 
pubes and ischium, are cartilaginous. The secondary centres 
appear at puberty, the entire bone not being completed until the 
twenty-fifth year. 

Articulations , — ^With three bones ; sacrum, opposite iimominatum, 
and femur. 

Attachment of Muscles cmd Ligaments, — To thirty-four muscles ; 
to the ilium thirteen ; by the outer Up of the crest, obli<juus ex- 
temus for two-thirds its length, latissimus dorsi one-third, and 
tensor vaginse femoris its anterior fourth ; by the middle of the 
crest, internal oblique three-fourths its length, erector spin® the 
remaining fourth ; by the internal lip, transversalis three-fourths, 
and quadratus lumborum the posterior part of its middle third. 
By the external surface, gluteus medius, minimus, maximus, and 
one head of the rectus ; by the internal surface, iliacus); by the 
anterior border, sartorius, and the other head of the rectus. To 
the ischium fourteen ; by its external surface, adductor magnus 
and obturator e:i^ternus ; by the internal surface, obturator internus 
and levator ani ; by the spine, gemellus superior, levator ani, coc- 
cygeus, and lesser sacro-ischiatic ligament ; by the tuberosity, 
biceps, semi-tendioosus, semi-membranosus, gemellus inferior, 
quaoratus femoris, erector penis, and great sacro-ischiatic ligament ; 
by the ramus, gracilis, and transversus perinei. To the os pubis 
seventeen ; by its upper border, obliquus externus, obliquus internus, 
transversalis, rectus, pyramidalis, pectineus, and psoas parvus ; by 
its external surface, adductor longus, adductor brevis, gracili^ and 
obturator externus ; by its internal surface, levator ani end obtu- 
rator internus ; and by the ramus adductor magnus, erector penis, 
accelerator urinas, and compressor urethrm, 

PELVIS. 

The pelvis, considered as a whole, is divisible into a false and 
true pelvis; the former is the expanded portion, bounded on each 
side by the ilium, and separated from the true pelvis by the linea 
ilio-pectinea. The true pelvis is all that portion which is situated 
below the linea ilio-pectinea. This line forms the margin or brim 
of the true pelvis, while the included area is called the inlet. The 
form of the inlet is heart-shaped, obtusely pointed in front at the 
symphysis pubis, expanded on each side, and encroached upon be* 
hindf by a projection of the upper part of the sacrum, which is 
named the promontory. The cavity is somewhat encroa,ched upon 
at each side by a smooth quadrangular plane of bone, corresponding 
with the internal surface of the acetabulum, and prolonged poste- 
riorly into the spine of the ischium. In front are two fossae around 
the obturator foramina, for lodging the obturator internus muscle 
at each side. The inferior termination of the pelvis is very irre- 
gular, and is termed the outlet. It is bounded, in front, by the 
convergence of the rami of the ischium and nubes, which constitute 
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the arch of the pubes ; on each side by the tuberosity of the ischium^ 
and two irregular fissures formed by the greater and lesser sacro- 
ischiatic notches ; and behind by the laterfd borders of the sacrum, 
and the coccyx. 

The pelvis is placed obliquely with regard to the trunk of the 
body, the inner surface of the ossa pubis being directed upwards, 


mg. 06.* 



and serving to support the weight of the abdominal viscera. The 
base of the sacrum rises nearly four inches above the level of the 
upper border of the svmphysis pubis, and the apex of the coccyx 
somewhat more than half an inch above its lower border. If a line 
were carried through the central axis of the inlet, it would impinge 
by one extremity against the umbilicus, and by the other against 
the middle of the coccyx. The axis of the inlet is therefore, 
directed downwards and backwards, while that of the outlet points 

* Female pelvis, 1, Last lumbar vertebra. 2, 2. Intervertebral substance 
connecting the last lumbar vertebra with the fourth and sacrum* 3. Pro- 
montory of the sacrum, 4. Anterior surface of the sacrum, on which its 
transverse lines and foramina are seen. 6. Tip of the coccyx. 6, 6. Iliac 
fosses, forming the latenil boundaries of the false pelvis. 7. Anterior superior 
spinous process of the ilium; right side. 8. Anterior inferior spinous process. 
9. Acetabulum, a. Notch of the acetabulum, b. Body of the ischium, c. Its 
tuberosity, d. Spine of the ischium seen through the obturator foramen, 
c. Os pubis. /. Symphysis pubis, g. Arch of the pubes. Tu Anglo of the os 
pubis. L Spine of the pubes ; the prominent ridge between h and i is the 
crest of the pubes, k, k. Pectineal line of the pubes, i, 1. Ilio-pectineal line ; 
m, m. the prolongation of this line to the promontory of the sacrum. The line 
represented by A, i, fc, Z, and m, m, is the brim of the true pelvis, n. Ilio- 
pectineal eminence, o. The smooth surface which supports the femoral 
vessels, p, p. Groat sacro-ischiatio notek. 
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iownwards a/nd forwards, and corresponds with a line drawn from 
the upper part of the sacrum, through the centre of the outlet. 
The axis of the cavity represents a curve, correspondingj very nearly 
with the curve of the sacrum, the extremities being indicated by 
the central points of the inlet and outlet. A knowledge of the 
<lhection of tnese axes is important to the surgeon, as indicating 
the line in which instruments should be used in operations upon 
the viscera of the pelvis, and the direction of force in the removal 
of calculi from the bladder ; and to the accoucheur, as explaining 
the course taken by the foetus during parturition. 

There are certain characteristic differences between the male and 
female pelvis. In the male the bones are thicker, stronger, and 
more s<5id, the cavity being deeper and narrower. In the female 
the bones are lighter and more delicate, the iliac fossae large, and 
the ilia expanded ; the inlet, outlet, and cavity are large, and the 
acetabula farther removed from each other ; the cavity is shallow, 
the tuberosities widely separated, the obturator foramina triangular, 
the sacrum broader and less curved, the coccyx more moveable, and 
the span of the pubic arch greater. The precise diameter of the 
inlet and outlet, and the depth of the cavity of the female pelvis, 
are important considerations to the accoucheur. 

Three diameters are usually described in each part of the true 
pelvis, they are ; 1. Antero-posterior or conjugate; 2. Transverse; 
and 3. Oblique. The followingtable showsthe comparativemeasure- 
ments in the male and female pelvis in inches : — 




Male. 


f 

''EMiLB. 


Drim. 

Ca\it>. 

Outlet. 

Brim. 

Cavity.] Outlet. 

Antero-posterior diameter 
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Femur. — The femur, the longest bone of the skeleton, is situated 
obliquely in the upper part of the lower limb, articulating by means 
of its head with the acetabulum, and inclining inwards as it 
descends, until it almost meets its fellow of the opposite side at the 
knee. In the female this obliquity is greater than in the male, in 
consequence of the greater breadth of the pelvis. The femur is 
divisiole into a shaft, a superior, and an inferior extremity. 

At the eujpm^ior extremity is a rounded head directed upwards 
and inwards, and marked just below its centre by an oval depres- 
sion for the ligamentum teres. The head is supported by a neck, 
which varies in length and obliquity with sex and period of life, 
being long and oblique in the adult male, shorter and more hori- 
j«)nt^ in the female and in old age. Externally to the neck is a 
laige process, the trochanter major, which presents on its anterior 
gUTOiCe an oval facet, for the attachment of the tendon of the 
gluteus minimus muscle; and on its outer surface, an oblique line 
for the insertion of the gluteus medius. On its posterior mde is a 
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vertical ridge, Imea quadronti, for the attaclimeiit of tlx© qxiadratTis 
femoris muscle. At the inner side of the trochanter major is a deep 
pit, trochanteric or digital foeea^ at the bottom of which the obtu- 
rator extemus muscle is inserted. The upper border of the great 
trochanter gives attachigaent posteriorly to the pyriformis, and 
anteriorly to the gemellus superior, obturator intemus, and 
gemellus inferior muscles. Passing downwards from the trochanter 
major in front of the bone is an oblique ridge, which forms the 
inferior boundary of the neck, the anterior intertrochanteric linej 
and behind, another oblique ridge, the posterior intertrochcmteric 
linOt which terminates in a rounded tubercle 
on the posterior and inner side of the bone, the 97 * 

trochanter minor. 

The shaft of the femur is convex and round 
in front, and covered with muscles ; and some- 
what concave and raised into a rough and pro- 
minent ridge behind, the linea aspera. The 
linea aspera near the upper extremity of the 
bone divides into three branches. The anterior 
branch is continued forwards in front of the 
lesser trochanter, and is continuous with the 
anterior intertrochanteric line ; the middle is 
continued directly upwards into the linea quad- 
rati; and the posterior, broad and strongly 
marked, ascends to the base of the trochanter 
major. Towards the lower extremity of the 
bone the linea aspera divides into two ridges, 
which descend to the two condyles, and en- 
close a triangular ^ace upon which rests the 
popliteal artery. ^Ine internal condyloid ridge 
is less marked than the external, and presents 
a broad and shallow groove, for the passage of 
the femoral artery. The nutritious foramen is 
situated in or near the linea aspera, at about 
one-third from its upper extremity, and is di- 
rected obliquely from below upwards. 

The lower extremity of the femur is broad and 
porous, and divided by a smooth depression in 
front, and by a large fossa (fossa mtercondy- 
loidea) behind, into two condyles. 

The external condole is the broadest and 
most prominent, the internal the narrowest 
and longest ; the difference in length depend- 

* The right femur, seen on its anterior aspect. 1. The shaft. 2. The head. 
3. The neck. 4. Great trochanter. 6. Anterior intertrochanteric line. 6. Lesser 
trochanter. 7. External condyle. 8. Internal condyle. 9. Tuberosity for the 
attachment of the external lateral ligament 10. Fossa for the tendon of origin 
of the popliteus muscle. 11. Tuberosity for the attachment of the inteiml 
lateral ligament. 
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iu on tlie obliquity of the femur, in consequence of the separation 
oithe two bones at their upper extremity by the breadth of the 
pelvis. The external condyle is marked on its outer side by a pro- 
minent tuberosity, which gives attachment to the external lateral 
ligament ; and immediately beneath this is the fossa which lodges 
the tendon of origin of the popliteus. By the 
internal surface it gives attachment to the an- 
terior crucial ligament of the knee joint ; and 
by its upper and posterior part, to the extenal 
head of the gastrocnemius and plantaris. The 
internal condole projects on its inner side into 
a tuberosity, to wnicn is attached the internal 
lateral ligament ; above this tuberosity, at the 
extremity of the internal condyloid ndge, is a 
tubercle, for the insertion of the tendon of the 
adductor magnus ; and below the tubercle, on 
the upper surface of the condyle, a depression 
from which the internal head of the gastroc- 
nemius arises. The outer side of the mtemal 
condyle is rough and concave, for the attach- 
ment of the posterior crucial ligament. 

Development , — By five centres ; one for the 
shaft, one for each extremity, and oue for each 
trochanter. The femur is the first of the long 
bones to show signs of ossification, ossific 
matter is found immediately after the maxillaB 
and before the termination of the second month 
of embryonic life. The secondary deposits take 
place in the following order: in the condyloid 
extremityt during the last month of foetal life ; 
in the head towards the end of the first year ; 
in the greater trochanter between the third 
and fourth year; in the lesser trochanter be- 
tween the thirteenth and fourteenth. The epi- 
physes and apophyses are joined to the dia- 
physis in the reverse order ot their appearance, 
the junction commencing after puberty, and 
not being completed for the condyloid epiphysis until after the 
twentieth year. 

Articulations , — ^With three bones; os innominatum, tibia, and 
patella. 

• Diagram of the posterior aspect of the right femur, showing the lines of 
attachment of the muscles. The muscles attached to the inner lip are, p, peo- 
tineUB; aft, adductor brevis; a Z, adductor longus. The middle portion is 
occupied for its whole extent by a m, adductor magnus; and is continuous 
flUperiorly with q f, linea quadrati, into which the quadmtus femoris is in- 
serted. The outer lip is occupied by g m, gluteus maximus ; and 6, short head 
of biceps. 

f OruveiHuer remarks that this centre is so constant in the last fortnight of 
foetal life, that it may be regarded as an important proof of the foetus imving 
reached its full term. 
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Aitobchmerd of Muscles, — To twenty-three; by tbe greater tro* 
chanter j to the gluteus medius and minimus, pyriformis, gemellus 
superior, obturator intemus, gemellus inferior, obturator externus, 
and quadratus femoris ; by the lesser trochanter, to the common 
tendon of the psoas and iliacus. By the Imea aspera, its outer lip, 
to the vastus externus, gluteus maximus, and ^ort head of the 
biceps ; by its inner lip, vastus intemus, pectineus, adductor brevis, 
and adductor longus ; by its middle, adductor magnus ; by the 
anterior paH of the bone, crurseus and subcrureeus ; by its condyles 
gastrocnemius, plantaris, and popliteus. 

Patella.— The patella is a sesamoid bone, developed in the ten- 
don of the quadriceps extensor muscle, and usually described as a 
bone of the lower extremity. It is heart- 
shaped in figure, the broad end being directed 99.* 

upwards, the apex downwards ; the external 
surface is convex, and the internal divided by a 
ridge into two smooth surfaces, to articulate ^ 
witn the condyles of the femur. The external M J 

articular surface, corresponding with the external ^ sKKgm 
condyle, is the larger of the two, and serves to 
indicate the leg to which the bone belongs. To 
its upper border is attached the expanded tendon 
of the extensor muscles, and by the inferior 
pointed process it is attached, through means of a strong band 
called the ligamentum patellce, to the tubercle of the tibia. 

Development, — By a single centre, at about the middle of the 
third year. 

Articulations. — With the two condyles of the femur. 

Attachment of Muscles. — To four ; rectus, cruraeus, vastus in- 
temus, vastus externus ; and to the ligamentum patellae. 

Tibia. — The tibia is the inner and larger bone of the leg ; it is 
prismoid in form, and divisible into a shaft, an upper and lower 


extremity. 

The upper extremity, or head, is large, and expanded laterally 
into two tuberosities. On the upper surface the tuberosities are 
smooth, to articulate with the condyles of the femur ; the internal 
articular surface being oval and oblong, to correspond with the in- 
ternal condyle ; the external, broad and nearly circular. Between 
the two articular surfaces is a spinous process ; and in front of and 
behind the spinous process a rough depression, giving attachment 
to the anterior and posterior crucial hgament. Between the two 
tuberosities on the front aspect of the bone is a prominent elevation, 
the tubercle for the insertion of the ligamentum patellm, and imme- 
diately above the tubercle a smooth facet, corresponding with a 
bursa. Upon the outer side of the external tuberosity is an arti- 
cular surface, for the head of the fibula ; and upon tne posterior 


* Patella of the right side. 1. Surface of articulation "mth the external 
condyle of the femur. 2. Surface of articulation with the internal condyle. 
3. Apex of the hone. 
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part of the internal tuberosity a depression, for the insertion of the 
tendon of the semi-membranosus mnscle. 

The shaft of the tibia presents three surfaces ; internal, which is 
subcutaneous and superficial ; external, concave and marked by a 
sharp ridge, for the insertion of the interosseous membrane ; and 
jposterior, grooved, for the attachment of muscles. Near the upper 
extremity of the posterior surface is an oblique ridge, the jpopliteal 
Ime, for the attachment of the fascia of the popliteus muscle ; and 
immediately below the oblique line, the nutritious canal, which is 
directed downwards. 

The inferior extremity of the bone is somewhat quadrilateral, and 
prolonged on its inner side into a large process, the internal mal- 
leolus. Behind the internal malleolus is abroad 
Fig. lOO.* and shallow groove, for lodging the tendons of 
the tibialis posticus and flexor longus digitorum ; 
and farther outwards another groove, for the tendon 
of the flexor longus poUicis. At the outer side the 
surface is concave and triangular, rough above for 
the attachment of the interosseous ligament ; and 
smooth below, to articulate with the fibula. On 
the extremity of the bone is a triangular smooth 
surface, for articulation with the astragalus. 

Development. — By three centres; one for the 
shaft, and one for each extremity. Ossification 
commences in the tibia, immediately after the 
femur ; the centre for the head of the bone appears 
soon after birth, and that for the lower extremity 
during the second year ; the latter is the first to 
join the diaphysis. The bone is not complete 
until nearly tne twenty-fifth year. Two occa* 
sional centres are sometimes found in the tibia, 
one for the tubercle, the other for the internal 
malleolus. 

Articulations . — ^With three bones ; femur, fibula, 
and; astragalus. 

Attachment of Muscles. — To ten ; by the internal 
tuberosity to the semi-membranosus ; by the ex- 
ternal tuberosity, tibialis anticus and extensor 
longus digitorum; by the tubercle, ligamentum 
patellae; by the external surface of the shaft, 
tibialis anticus ; by the posterior surface, popliteus, 
soleus, flexor longus digitorum, and tibiafis pos- 
ticus ; and by the internaV surface to tne sartorius gracilis, and 
aemi-tendinosus. 

♦ Tibia and fibtila of the right leg, articulated and seen from the front 
1. Shaft of the tibia. 2. Inner tuberosity. 3. Outer tuberosity. 4. Spinous 
rooess. A Tubercle, 6. Internal or subcutaneous surface of the shaft 
, Lower extremity of the tibia. 8. Internal malleolus. 9, Shaft of the 
fibula. 10. Its upper extremity. 11. Its lower extremity, the external mal- 
Iwltis. The sha^ border between 1 and 6 is the crest of the tibia. 
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Fibula.. — The fibula (Trtpowj, a brooch, from its resemblance, in 
conjunction with the tibia, to the pin of an ancient brooch) is the 
outer and smaller bone of the leg ; it is long 
and slender in figure, prismoid in shape, and, 
like other long bones, divisible into a shaft and 
two extremities. 

The superior extremity or head is thick and 
large, and depressed at the upper part by a 
concave surface, which articulates with the ex- 
ternal tuberosity of the tibia. Externally to 
this surface is a thick and rough prominence, 
for the attachment of the external lateral liga- 
ment of the knee-joint, terminated behind by a 
styloid process, for the insertion of the tendon 
of the biceps. 

The lower extremity is flattened from without 
inwards, and prolonged downwards beyond the 
articular surface of the tibia, forming the ex- 
ternal malleolus. Its external side presents a 
rough and triangular surface, which is subcu- 
taneous. On the internal surface is a smooth 
triangular facet, to articulate with the astra- 
galus ; and a rough depression, for the inser- 
tion of the interosseous ligament. The anterior 
border is thin and sharp ; the posterior , broad 
and grooved, for the tendons of the peronei 
muscles. 

To place the bone in its proper position, and 
ascertain to which leg it belongs, let the in- 
ferior or flattened extremity be directed down- 
wards, and the narrow border of the malleolus 
forwards ; the triangular subcutaneous surface will then point to 
the side corresponding with the limb of which the bone is part. 

The shaft of the fibula is prismoid, and presents three surfaces ; 
external, internal, and posterior ; and three borders. The external 
surface is the broadest of the three ; it commences on the anterior 


• Tibia and fibula of the right leg articulated and seen from behind. 1, 
Articular depression for the external condyle of the femur. 2. Articular 
depression for the internal condyle ; the prominence between the two is 
the spinous process. 3. Fossa ana groove for the insertion of the tendon of 
the semi-membranosus. 4. Popliteal plane, for the support of the popliteus. 
5. .Popliteal line. 6. Nutritious foramen. 7. Surface of the shaft on which 
the flexor longus digitorum rests. 8. Broad groove on the back part of the 
inner malleolus, for the tendons of the flexor longus digitorum and tibialis 
posticus. 9. Groove for the tendon of the flexor longus pollicis. 10. Shaft 
of the flbula. The flexor longus pollicis lies on this surface of the bone ; its 
superior limit being marked by the oblique line immediately above the cipher. 
11. Styloid process on the head of the fibula for the attachment of the tendon 
of the biceps. 12. Subcutaneous surface of the lower part of the shaft of the 
fibula. 13. External malleolus formed by the lower extremity of the fibula. 
14. Groove on the posterior part of the external malleoluB for the tendons of 
the peronei muscles. 
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paact of tixe bone above, and curves around it so as to tenximate on 
its posterior side below. This surface is completely occupied by the 
two peronei muscles. The internal swrface commences on the side 
of the superior articular surface, and terminates below, by narrow- 
ing to a ridge which is continuous with the anterior border of the 
miuleolas. It is marked along its middle by the mterosseous ridge, 
which is lost above and below in the inner border of the bone, and 
which gives attachment to the interosseous membrane. The pos- 
terior mi/faoe is twisted like the external, it commences above on the 
posterior side of the bone, and terminates below on its internal side ; 
at about the middle of this surface is the nutritious foramen, which 
is directed downwards. 

The interned border commences superiorly in common with the 
interosseous ridge, and bifurcates inferiorly into two lines, which 
bound the triangular subcutaneous surface of the external mal- 
leolus. The external border begins at the base of the sfcyloid pro- 
cess of the head, and winds around the bone, following the direction 
of the corresponding surface. The posterior border, ^arp and pro- 
minent, is lost infenorly in the interosseous ridge. 

Developmmt.—- By three centres ; one for the shaft, and one for 
each extremity. Ossification commences in the shaft soon after its 
appearance in the tibia ; at birth the extremities are cartilaginous, 
an osseous deposit taking place in the inferior epiphysis during the 
second year, and in the superior during the fourth or fifth. The 
inferior epiphysis is the first to become united with the diaphysis, 
but the bone is not completed until nearly the twenty -fifth year. 

Articulations , — With the tibia and astragalus. 

Attachment of Muscles . — To ten ; by the head, to the tendon of 
the biceps and soleus ; by the shaft, its external surface, peroneus 
longus and brevis ; internal surface, extensor longus digitorum, ex- 
tensor proprius pollicis, peroneus tertius, and tibialis posticus ; by 
the posterior surface, popliteus and flexor longus pollicis. 

Taesus. — The bones of the tarsus are seven in number: viz., 
astragalus, os calcis, scaphoid, internal, middle, and external cunei- 
form, and cuboid. 

The Astragalus (os tali) may be recognised by its rounded head, 
a broad articular facet on its convex surface, and two articular 
facets, separated by a deep groove, on its concave surface. 

The bone is divisible into a superior and inferior surface, an ex- 
ternal and internal border, and an anterior and posterior extremity. 
The superior surface is convex, and presents a large quadrilater^ 
and sme^th facet, somewhat broader in front than behind, to arti- 
culate with the tibia. The inferior surface is concave, and divided 
by a deep and rough groove (sulcus tali), which lodges a strong in- 
terosseous ligament, into two facets — the posterior large and qua- 
drangular, the anterior smaller and elliptic — which articulate with 
Ihe os calcis. ^ The internal border, flat and uneven, is marked by a 
pyriform articular surface for the inner malleolus. The external 
presents a large triangular articular facet, for the external malleolua« 
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and is ronch and concave in front. anterior extremity presents 
a rounded nead, encircled by a constriction somewhat resembling a 
neck ; the posterior extremity is narrow, and marked by a deep 
groove, for the tendon of the nexor longus poUicis. 

ReGognition. — Hold the astragalus with the broad articular sur- 
face upwards, and rounded head forwards ; the triangular lateral 
articular surface will point to the side to which the bone belongs. 

Articulations . — ^With four bones; tibia, fibula, os calcis, and 
sc^hoid. 

The Os CALCIS may be known by its large size 102.* 

and oblong figure, by the massive portion which 
forms the heel, and by two articular surfaces, 
separated by a broad groove, upon its upper side. 

The 08 calcis is divisible into four surfaces, 
superior, inferior, external and internal; and 
two extremities, anterior and posterior. The 
superior surface is convex behmd and irregu- 
larly concave in front, where it presents two and 
sometimes three articular facets, divided by a 
broad and shallow groove (sulcus calcanei), for 
the interosseous ligament. The inferior surface 
is convex and rough, and bounded posteriorly 
by the two inferior tuberosities, of which the 
internal is broad and large, the external smaller 
and prominent. The external surface is convex 
and subcutaneous, and marked towards its an- 
terior third by two grooves, often separated by 
a tubercle, for the tendons of the peroneus 
longus and brevis. The internal surface is con- 
cave and grooved, for the tendons and vessels 
which pass into the sole of the foot. At the 
anterior extremity of this surface is a projecting 
process (sustentaculum tali), which supports the 
anterior articulating surface of the astragalus, 
and serves as a pulley for the tendon of the 
flexor longus digitorum. 

At the anterior extremity of the bone is a flat articular surface, 
surmounted by a rough prominence, which affords one of the guides 
to the surgeon in the performance of Chopart’s operation. The 
posterior extremity is prominent and convex, and constitutes the 
posterior tuberosity ; it is smooth for the upper half of its extent, 
where it corresponds with a bursa ; and rough below, for the inser- 

• Dorsal surface .of the left foot. 1. Astragalus ; its superior quadrilateral 
articular surface. 2. Anterior extremity of the astragalus, which articulates 
with (4) the scaphoid bone. 3, 8. Os calcis. 4. Scaphoid bone. 6. Internal 
cuneiform bone. 6. Middle cuneiform bone. 7. External cuneiform bone. 
8. Cuboid bone. 9. Metatarsal bones of the first and second toes. 10. First 
phala-nx of the groat toe. 11, Second phalanx of the great toe. 12. First 
phalanx of the second toe. 13. Second phalanx. 14. Third phalanx. 
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of the tendo Achillis ; the lower part of this surface is bounded 
by the two inferior tuberosities. 

Artieulaiions , — With two bones: astragalus and cuboid. In 
their articulated state a large oblique canal is situated between 
the astragalus and calcaneum, being formed by the apposition of 
the two grooves, sulcus tali and sulcus calcanei. This canal is 
called the einua tarsi, and serves to lodge a strong interosseous 
ligament which ties the two bones together. 

Attachment of Muscles. — To eight : by the posterior tuberosity, 
to the tendo Achillis and plantaris; by the inferior tuberosities 
and under surface, abductor poUicis, abductor minimi digiti, flexor 
brevis digitorum, flexor accessorius, and plantar fascia; by the 
ee&ternol surface, extensor brevis digitorum. 

The ScAPtioiD bone may be distinguished by its boat-like flgure, 
concave on one side, and convex with three facets on the other. It 
presents for examination an anterior and posterior surface, superior 
and inferior border, and two extremities, one broad, the other 
point<‘d and thick. The anterior surface is convex, and divided 
into three facets, to articulate with the three cuneiform bones ; the 
posterior is concave, to articulate with the rounded head of the 
astragalus. The superior border is convex and rough, and the 
mfemor somewhat concave and uneven. The external extremity 
is broad and rough; the internal pointed and prominent, forming 
a tuberosity. The external extremity sometimes presents a facet 
of articulation with the cuboid. 

Recognition. — If the bone be held so that the convex surface 
with three facets look forwards, and the convex border upwards, 
the broad extremity will point to the side corresponding with the 
foot to which the bone belongs. 

Articulations. — With /o^^r bones : astragalus and three cuneiform, 
sometimes also with the cuboid. 

Attachment of Muscles. — To the tendon of the tibialis posticus. 

The Internal cuneiform may be known by its irregular wedge- 
shape, and by being larger than the two other bones which bear 
the same name. It presents for examination a convex and a con- 
cave surface, a long and a short articular border, and a small and 
a large extremity. 

Recognition. — Place the bone so that the small extremity may 
look upwards and the long articular border forwards, the concave 
surface will point to the side corresponding with the foot to which 
it belongs. 

The convex surface is internal and free, and assists in forming 
the inner border oi the foot ; the concojve is external, and in appo- 
sition with the middle cuneiform and second metatarsal bone ; the 
long border articulates with the metatarsal bone of the great toe, the 
short border with the scaphoid bone. The small extremity (edge) is 
sharp ; the larger extremity (base) rounded into a broad tuberosity. 

Articulations, — ^With fowr bones x scaphoid, middle cuneiform, 
and first two metatarsal bones. 



CUNEIFORM BONES. 


127 


AUachmnt of Muscles, — ^To the tibialis anticas and posticus. 

The Middle cuneipoem is the smallest of the three ; it is wedge- 
shaped, the broad extremity being placed upwards, the sharp end 
downwards in the foot. It presents for examina- 
tion four articular surfaces and two extremities. UlS.t 

The anterior and posterior surface have nothing 
worthy of remark. One of the lateral surfaces 
has a long articular facet, extending its whole 
length, for the internal cuneiform ; the other has 
only a partial articular facet for the external 
cuneiform bone. 

Recognition. — If the bone be held so that the 
square extremity look upwards, the broadest edge 
of the square being towards the holder, the 
small and partial articular surface will point to 
the side to which the bone belongs. 

Articulations. — ^With fou/r bones: scaphoid, 
internal and external cuneiform, and second 
metatarsal bone. 

The External cxjneifortmc is intermediate in 
size between the two preceding, and placed, like 
the middle, with the broad end upwards, and 
sharp extremity downwards. It presents for 
examination five surfaces, and a superior and 
inferior extremity. The upper eMremity is flat, of 
an oblong square form, and bevelled posteriorly, at 
the expense of the outer surface, into a sharp 
edge. 

Recognition. — If the bone be held so that the 
square extremity look upwards, and the sharp 
border backwards, the bevelled surface will point to the side to 
which the bone belongs. 

Articulations. — With six bones: scaphoid, middle cuneiform, 
cuboid, and second, third, and fourth metatarsal bone. 

Attachment of Muscles. — To the flexor brevis pollicis. 

The Cuboid bone is irregularly cuboid in shape, and marked on 
its under surface by a deep grooTe, for the tendon of the peroneus 
longus muscle. It presents for examination, six surfaces, three ar- 
ticular, and three non-articular. The non-articular surfaces are, 

t Sole of the left foot. 1. Inner tnberosity of the os calcis. 2. Outer tube- 
rosity, ♦ Posterior tuberosity. 3. Groove for the tendon of the flexor 
longus digitorum ; this figure indicates also the sustentaculum tali, upon 
which it is placed. 4. Rounded head of the astragalus. 6. Scaphoid bone. 
6. Its tuberosity. 7. Internal cuneiform bone ; its broad extremity. 8. Middle 
cuneiform bone. 9. External cuneiform bone. 10, 11. Cuboid bone. 11. Groove 
for the tendon of the peroneus longus ; the prominence between this 
groove and figure 10 is the tuberosity of the bone. 12, 12. Metatarsal bones. 
13, 18. First phalanges. 14, 14. Second phalanges of the four lesser toes. 
15, 16. Third, or ungual phalanges of the four lesser toes. 16. Last phalanx 
of the great toe. 




CUBOID. 


mmevioTf wBich is slightly convex, and assists in forming the dorsnm 
of the foot ; mferior, marked by a prominent ridge, the tuberosity, 
and a deep groove for the tendon of the peroneus lon^s ; and eaj- 
ternaX, the smallest of the whole, and deeply notched by the com* 
menoement of the peroneal groove. The artimlm eurfacee ore, 
posterior, of lar^e size, and concavo-convex, to articulate with the 
os calcis j anterior, of smaller size, divided by a slight ridge into 
two facets, for the fourth and fifth metatarsal bones ; and internal, 
a small oval articular facet, upon a large and quadrangular surface, 
for the external cuneiform bone. 

Becognition. — If the bone be held so that the plantar surface, 
with the peroneal groove, look downwards, and the largest articular 
surface backwards, the small non-ai*ticular surface, marked by the 
deep notch, will point to the side to which the bone belongs. 

Articulations. — With four bones : os calcis, external cuneiform, 
fourth and fifth metatarsal bone, and sometimes the scaphoid. 

Attachment of Muscles. — To two: flexor brevis poUicis, and 
adductor pollicis. 

Upon a consideration of the articulations of the tarsus it will be 
observed, that each bone articulates with four adjoining bones, with 
the exception of the calcaneum which articulates with two, and the 
external cuneiform with six. 

Development.— 'By a single centre for each bone, with the exception 
of the 08 calcis, which has an epiphysis for its posterior tuberosity. 
The centres appear in the following order ; calcanean, sixth month ; 
astragalan, seventh month ; cuboid, tenth month ; external cunei- 
form, end of the first year ; internal cuneiform, during the third 
y^ear; middle cuneiform and scaphoid, during the fourth year. 
The epiphysis of the calcaneum appears at the ninth year, and is 
united with the diaphysis at about the fifteenth. 

The Metataksa.l bones, five in number, are long bones and di- 
visible therefore into a sh^t and two extremities. The shaft is 
prismoid, and compressed from side to side ; the posterior extremity, 
or base, is square- shaped, to articulate with the tarsal bones, and 
with each other ; the anterior extremity presents a rounded head, 
circumscribed by a neck, to articulate with the first row of the 
phalanges. 

Peculiar Metatarsal Bones. — The first is shorter and larger than 
the rest, and forms part of the inner border of the foot; its posterior 
extremity presents only one lateral articular surface, and an oval 
rough prominence beneath, for the insertion of the tendon of the 
peroneus longus. The anterior extremity has, on its plantar 
surface, two grooved facets, for sesamoid bones. 

The second is the longest and largest of the remaining metatarsal 
bones ; it presents at its base three articular facets, for the three 
cuneiform ^nes ; a large oval facet, but often no articular surface 
on its inner side, to articulate with the metatarsal bone of the great 
toe, and two externally, for the third metatarsal bone. 

The thi/rd may be known by two facets on the inner side of its 
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base, oorresijonding with the second, and may be distinguished by 
its smaller size. 

The fourth may be distinguished by its smaller size, and by 
having a single articular surface on each side of the base. 

The fifth is recognised by its broad base, and by the large tube- 
rosity at its outer side. 

Development . — Each bone by two centres ; one for the body and 
one for the digital extremity in the four outer metatarsal bones ; 
and one for the body, the other for the base, in the metatarsal bone 
of the great toe. Ossification appears in these bones at the same 
time as in the vertebrae ; the epiphyses commencing with the OTeat 
toe and proceeding to the fifth, appear towards the close of the 
second year, consolidation being efiected at eighteen. 

Articulations . — With the tarsal bones by one extremity, and first 
row of phalanges by the other. The number of tarsal bones with 
which each metatarsal articulates from within outwards, is the 
same as between the bones of the metacarpus and carpus, one for 
the first, three for the second, one for the third, two for the fourth, 
and one for the fifth, forming the cipher 13121. 

Attachment of Muscles.— To fourteen : to the first, peroneus longus 
and first dorsal interosseous ; to the second, two dorsal interossei 
and transversus pedis ; to the third, two dorsal and one plantar in- 
terosseous, adductor poUicis and transversus pedis ; to the fourth, 
two dorsal and one plantar interosseous, adductor polhcis and trans- 
versus pedis ; to the fifth, one dorsal and one plantar interosseous, 
peroneus brevis, peroneus tertius, abductor minimi digiti, flexor 
brevis minimi digiti, and transversus pedis. 

Phalanges. — There are two phalanges in the great toe and three 
in the other toes, as in the hand. They are long bones, divisible 
into a central portion and extremities. 

The phalanges of the first row are convex above, concave on the 
under surface, and compressed from side to side. The posterior 
extremity has a single concave articular surface, for the he^ of the 
metatarsal bone ; the anterior extremity, a pulley-like surface, for 
the second phalanx. 

The second phalanges are short and diminutive, but somewhat 
broader than those of the first row. 

The third or zmgual phalanges, including the second phalanx of 
the great toe, are flattened from above downwards, spread out late- 
rally at the base to articulate with the second row, and at the oppo- 
site extremity to support the nail and the rounded extremity of 
the toe. 


Development . — ^By two centres ; one for the body and one for the 
metatarsal extremity. Ossification commences in these bones after 
the metatarsus, appearing firstly in the last phalanges, then in the 
first, and lastly in the middle row. The bones are completed at 
eighteen. 

Articulations . — The first row with the metatarsal bones and 


^cond phalanges ; the second, of the great toe, with the first pha- 
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lanx; of the oiiheT toes, with the first and third phalanges; the 
third, with the second row. 

JMachimnt of Muscles. — To twenty-three : to the first 'phalanges ; 
grmi tosy innermost tendon of the extensor hrevis digitorum, abductor 
pbiiicis, adductor poUicis, flexor brevis poUicis, and transversns 
pedis ; second toe, first dorsal and first plantar interosseous and Inm- 
bricalis ; thi/rd toe, second dorsal and second plantar interosseous and 
lumbricalis ; fourth toe, third dorsal and third plantar interosseous 
and lumbricaJis ; fifth toe, fourth dorsal interosseous, abductor mi- 
nimi digiti, flexor brevis minimi digiti and lumbricalis. Second 
phalanges: great toe, extensor longus pollicis, and flexor longus 
pollicis ; other toes, one slip of the common tendon of the extensor 
longus and extensor brevis digitorum, and flexor brevis digitorum. 
Thvrd phalanges : two slips of the common tendon of the extensor 
longus and extensor brevis digitorum, and the flexor longus digi- 
torum. 

Sesamoid bones. — These are small osseous masses, developed in 
those tendons which exert a certain degree of force upon the surface 
over which they glide, or where, by continued pressure and friction, 
the tendon would become a source of irritation to neighbouring 
parts, as to joints. The best example of a sesamoid bone is the 
patella, developed in the common tendon of the quadriceps extensor, 
and resting against the front of the knee-joint. Besides the patella, 
there are Tour pairs of sesamoid bones constantly found, two on 
the metacarpo-phalangeal articulation of each thumb, and existing 
in the tendons of insertion of the flexor brevis pollicis, and two 
on the corresponding joint in the foot, in the tendons of the 
muscles inserted into the base of first phalanx. In addition to 
these there is often a sesamoid bone on the metacarpo-phalangeal 
joint of the little finder ; and on the corresponding joint in the 
foot, in the tendons inserted into the base of the first phalanx ; 
there is one also in the tendon of the peroneus longus muscle, 
where it glides through the groove in the cuboid bone ; sometimes 
in the tendons, as they wind around the inner and outer malleolus ; 
in the psoas and iliacus, where they glide over the body of the 
os pubis : and in the external head of the gastrocnemius. 

The hones of the tympanum, as they belong to the apparatus of 
hearing, will be described with the anatomy of the ear. 
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CHAPTER III. 

OF THE LIGAMENTS. 

The bones are variously connected with each other in the construc- 
tion of the skeleton, and the connexion between any two bones 
constitutes a joint or articulation. If the joint be immovable, the 
surfaces of the bones are applied in direct contact ; but if motion 
be intended, the opposing surfaces are expanded and coated by an 
elastic substance named cartilage ; a fluid secreted by a membrane 
closed on all sides lubricates their surface, and they are firmly held 
together by means of short bands of glistening fibres, which are 
called ligaments (ligare, to bind). The study of the Hgaments is 
termed syndesmology (<rvi/, together, bond), which, with 

the anatomy of the articulations, forms the subject of the present 
chapter. 

The forms of articulation met with in the human frame may be 
considered under three classes : Synarthrosis, Amphi-arthrosis, and 
Diarthrosis. 

Synautiirosis (avvf apBpcoariSf articulation) is expressive of the 
fixed form of joint in which the bones are immovably connected with 
each other. The kinds of synarthrosis are four in number, 8 at lira, 
Harmoniat Schindylesis^ Goinphosis. The characters of the three 
first have been sufficiently explained in the preceding chapter, p 69. 
It is here only necessary to state that in the construction of sutures, 
the substance of the bones is not in immediate contact, but sepa- 
rated by a layer of membrane, which is continuous externally with 
the pericranium and internally with the dura mater. It is the latter 
connexion which gives rise to the resistance experienced in tearing 
the calvarium from the dura mater. Cruveiihier describes this in- 
terposed membrane as the sutural cartilage, but its cartilaginous 
nature is doubtful. The fourth, Gromj)hosi8 {yupepos, a nail) is 
expressive of the insertion of one bone into another, as a nail is 
fixed into a board ; this is illustrated in the articulation of the teeth 
with the alveoli of the maxillary bones. 

Amphi-arthrosis { dpcpl , both, dpdpaxrn) is a joint intermediate 
in aptitude for motion between the immovable synarthrosis and the 
moveable diarthrosis. It is constituted by the approximation of sur- 
faces partly coated with cartilage lined by synovial membrane, and 
partly connected by interosseous ligaments, or by the intervention 
of an elastic fibro-cartilage which adheres to the end of both bones. 

E, 2 
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AETIOULATIONS. 


Elamples of tliis mode of articiilalaon are seen in the union between 
the boaiee of the vertebrae, the sacrttm with the coccyx, the pieces 
of the stemnm, the sacro-iliac and pubic symphyses to 

grow together), and according to some, the nechs of the rios, with 
the transverse processes. 

Diarthkosis (fitA, through, cip3pm(ris) is the moveable articula- 
tion, which constitutes by far the greater number of the joints of 
the body. The degree of motion m this class has given rise to a 
subdivision into three genera, Arthrodia, Ginglymus, and Enar- 
throsis. 

Arthrodia is the moveable joint in which the extent of motion is 

a ht and limited, as in the articulations of the clavicle, ribs, arti- 
tr processes of the vertebrae, axis with the atlas, radius with the 
ulna, fibula with the tibia, carpal and metacarpal, tarsal and meta- 
tarsal bones. 

Ginglyrms (yiyyXvpost a hinge), or hinge -joint, is the movement 
of bones upon each other in two directions only — viz., forwards and 
backwards ; but the degree of motion may be very considerable. 
Instances of this form of joint are numerous ; they comprehend the 
elbow, wrist, metacarpo-phalangeal, and phalangeal joints in the 
upper extremity ; the knee, ankle, metatar so -ph^angeal, and pha- 
langeal joints in the lower extremity. The lower jaw may also be 
admitted into this category, as partaking more of the character of 
the hinge-joint than of the less moveable arthrodia. 

The form of the ginglymoid joint is somewhat quadrilateral, each 
of its four sides being provided with a ligament, which is named 
from its position, anterior, posterior, internal lateral, or external 
lateral. The lateral ligaments are thick and strong, and the chief 
bond of union between the bones. The anterior and posterior are 
thin and loose in order to permit the required extent of move- 
ment. 

JEnarthrosis {iv, in, apdpaans) is the most extensive in its range of 
motion of all the moveable joints. From the manner of connexion 
and form of the bones in this articulation, it is called the ball-and- 
socket joint. There are two instances in the body — namely, the hip 
and the shoulder. 

We may add to the preceding the carpo-metacarpal articulation 
of the thumb, although not strictly a ball-and-socket joint, from 
the great extent of motion which it enjoys, and from the nature of 
the ligament connecting the bones. As far as tl?te articular surfaces 
are concerned, it is rather a double than a single ball-and-socket ; 
and the whole of these considerations remov^ it from the simple 
arthrodial and ginglymoid groups. J 

The ball-and-socket joint has a circular fonh ; and, in place of 
fche four distinct ligaments of the ginglymus, is Inclosed in a bag of 
ligamentous membrane, called capsular ligamem. 

The kinds of articulation may be shown ii a tabular form, as 
follows I f 
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/ Sutnra bones of the skulL 

Synarthrosis. 4 ?1™ST • ' * ’ ^ superior masilW bones. 

^ ^ Scmndylesis . . , vomer witn rostrum. 

V^Grompbosis • . . teeth with alveoli. 

Amphi-artbrosis . Bodies of tbe vertebrae. Symphyses. 

C Arthrodia .... carpal and tarsal bones. 
Diarthrosis. < Ginglymus .... elbow, wrist, knee, ankle. 
(.Enartiirosis . . . . hip, shoulder. 

The motions of joints may be referred to four heads — viz., Gliding, 
Angular movement, Circumduction, and Rotation. 

1. Glidmg is the simple movement of one articular surface on 


another, and exists to a greater or less extent in all the joints. In 
the least moveable joints, as in the carpus and tarsus, this is the 
only motion which is permitted. 

2. Angular movement may be performed in four different direc- 
tions, either forwards and backwards, as in flexion and extension ; 


or, inwards and outwards, constituting adduction and abduction. 
Flexion and extension are illustrated in the ginglymoid joint, and 
exist in a large proportion of the joints of the body. Adduction 
and abduction conjoined with flexion and extension, are met with 
complete only in the most moveable joints, as the shoulder, hip, and 
thumb. In the wrist and ankle, adduction and abduction are only 
partial. 

3. Ci/rmmduction is most strikingly exhibited in the shoulder 
and hip joints;' it consk's in the slight degree of motion which 
takes place between the head of a bone and its articular cavity, 
while the extremity of the limb is made to describe a large circle on 
a plane surface. It is also seen, but in a less degree, in the carpo- 
metacarpal articulation of the thumb, metacarpo-phalangeal arti- 
culation of the fingers and toes, and in the elbow when that joint is 
flexed and the end of the humerus fixed. 


4. Rotation is the movement of a bone on its own axis, and is 
illustrated in the hip and shoulder, or better, in the rotation of the 
cup of the radius against the eminentia capitata of the humerus. 
Rotation is also observed in the movements of the atlas upon the 
axis, where the odontoid process serves as a pivot around which the 
atlas turns. 


The structuees entering into the composition of a joint are 
bone, cartilage, areolar tissue, fibrous tissue, yellow or elastic 
tissue, adipose tissue, and synovial membrane. Cartilage forms 
a thin coating to the articular extremities of bones, sometimes 
presenting a smooth surface which moves on a corresponding 
smooth surface of the articulating bone ; sometimes forming a 
plate smooth on both surfaces and interposed between the car- 
tilaginous ends of two bones, interarticidar ; and sometimes acting 
as the connecting medium between bones without any free surface, 
interosseous. While fibrous tissue enters into the construction 
of joints under the form of ligament, in one situation constituting 
bands of various breadth and thickness ; in another it forms a 
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layer which extends completely round the joint, and is then called 
a capsular ligament All the ligaments of joints are composed of 
that variety of fibrous tissue termed wWte fibrous tissue ; but in 
some situations ligaments are found which consist of yellow fibrous 
tissue, for exam^, the ligamenta subflava of the arches of the 
vertebral column. Adipose tissue exists in variable quantity in 
relation with joints, where it performs, among other offices, that of 
a valve or spring, which occupies any vacant space that may be 
formed during the movements of the joint, and prevents the occur- 
rence of a vacuum in those cavities. This purpose of adipose tissue 
is exemplified in the cushion of fat at the bottom of the acetabulum 
and in the similar cushion behind the ligamentum patellm. 

Synovial membhane is a thin membranous layer, investing the 
articular extremities of bones, and the surface of the ligaments 
which surround and enter into the composition of a joint. It re- 
sembles the serous membranes in being a shut sac (capsula syno- 
vialis), and secretes a transparent and viscous fluid, which is named 
synovia. Synovia is an alkaline secretion, containing albumen and 
mucus, the albumen being coagulable at a boiling temperature. In 
some joints the synovial membrane is pressed into the articular 
cavity by a cushion of fat : this mass was called by Havers the 
synovial gland, from an idea of its being the source of the synovia ; 
it is found in the hip and knee joint. In the knee, moreover, the 
synovial membrane forms folds, which are improperly named liga- 
ments, as the mucous and alar ligaments, the two latter being an 
appendage to the cushion of fat. Besides the synovial membranes 
entering mto the composition of joints, there are numerous smaller 
sacs of a similar kind inter])osed between surfaces which move upon 
each other so as to cause friction ; they are often associated with 
the articulations. These are the hursce mucosce ; they are shut 
sacs, analogous in structure to synovial membranes, and secreting 
a similar synovial fluid. 

The epithelium of synovial membranes is of the kind termed 
tesselated or pavement epitheliam ; it is developed in the same 
manner as the epithelium of other free surfaces, but presents only a 
single stratum of cells. 

ARTICULATIONS. 

The joints may be arranged, according to a natural division, into 
those of the trunk, those of the upper extremity, and those of the 
lower extremity. 

Ligaments of the Trunk. — The articulations of the trunk are 
divisible into ten groups — namely : 

1. Of the vertebral column, 

2. Of the atlas, with the occipital bone. 

3. Of the axis, with the occipital bone. 

4. Of the atlas, with the axis. 

5. Of the lower jaw. 

6. Of the ribs, with the vertebrae. 
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7. Of tlie ribs, ‘witb tbe stermun, and witb each other. 

8. Of the stermun. # 

9. Of the vertebral colnmn, with the pelvis. 

10. Of the pelvis. 

1, ArticvXation of the Vertebral column, — The ligaments connect- 
ing together the different pieces of the vertebral column, admit of 
the same arrangement as the vertebrae themselves. Thus the 
ligaments 

Of the bodieSi are the Anterior common ligament. 
Posterior common ligament, 
Intervertebral substance. 

Of the arches, Ligamenta subflava. 

Of the aHicular processes, Capsular ligaments, 

Synovial membranes. 

Of the spinous processes, Inter- spinous, 

Supra-spinous, 

Of the transverse processes, Inter-trans verse. 

Bodies. — The Anterior common ligament (fascia longitudinalis 
anterior) is a broad and riband-like band of ligamentous fibres, ex- 
tending along the front surface of the vertebral column, from the 
axis to the sacrum. It is intimately connected with the interver- 
tebral substance, and less closely with the bodies of the vertebrae. 
In the dorsal- region it is thicker than in the cervical and lumbar, 
and consists of a median and two lateral portions separated from 
each other by a series of openings for the passage of vessels. The 
ligament is composed of fibres of various length closely interwoven 
with each other ; the deeper and shorter crossing the intervertebral 
substance from one vertebra to the next; the superficial and longer 
fibres crossing three or four vertebrae. 

The anterior common ligament is in re- ^’^9’ 104.* 

lation by its posterior or vertebral surface 
with the intervertebral substance, bodies of 
vertebrae, and vessels, principally veins, 
which separate its central from its lateral 
portions. By its anterior or visceral surface 
it is in relation, in the neck, with the longus 
colli muscles, pharynx and oesophagus ; in 
the thoracic region, with the aorta, venae 
azygos, and thoracic duct ; in the lumbar 
region, with the aorta, right renal artery, 
right lumbar arteries, arteria sacra media, 
vena cava inferior, left lumbar veins, receptaculum chyli, commence- 

• Anterior ligament of the vertebrea, and ligaments of tho ribs. 1. Anterior 
common ligament. 2. Anterior costo-vortebral or stellate ligament. 3. Anterior 
costo-trans verse ligament. 4. Interarticular ligament connecting the head of 
the rib to the intervertebral substance, and separating the two synovial mem- 
branes of this articulation. 
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ment Off the thoracic duct, and tendons of the diaphragm with 
the hhres of which ike ligamentous fibres interlace. 

^ The Posterior common ligament (fascia lon^tudinalis posteriori 
lies on the posterior surface of the bodies of the vertebi^, and 
extends from the axis to the sacrum. It is broad 
ftg, 106 .* opposite the intervertebral substance, to which 
it IS closely adherent ; narrow and thick over the 
bodies of tne vertebrae, from which it is separated 
by the veins of the base^ of each vertebra ; and 
composed, like the anterior ligament, of shorter 
and longer fibres, arranged in a similar manner* 
It is broader above than below, the reverse of the 
anterior common ligament. 

The posterior common ligament is in relation 
by its anterior surface, with the intervertebral 
substance, bodies of the vertebrae, and venae 
basium vertebrarum ; by its posterior surface, 
with the dura mater of the spinal cord, some 
loose cellular tissue and numerous small veins 
being interposed. 

The Intervertebral substance (ligamentum in- 
tervertebrale) is a lenticular disk of fibrous car- 
tilage, interposed between the bodies of tlie vertebrae from the 
axis to the sacrum, and retaining them firmly in connexion with 
each other. It varies in thickness in different parts of the column, 
and at different points of the same disk, being thickest in the 
lumbar rerion, deepest in front in the cervical and lumbar regions, 
and behind in the dorsal region ; and contributes to the formation 
of the natural curves of the vertebral column. The aggregate 
thickness of the intervertebral substance has been estimated at 
one-fourth that of the entire vertebral column, exclusive of the 
sacrum and coccyx. 

When the intervertebral substance is bisected either horizontally 
or vertically, it is seen to be composed of a series of layers of dense 
fibrous tissue, separated by interstices filled with the softer kind. 
The central part of each intervertebral disk is wholly made up of 
this softer fibrous cartilage, which has the appearance of pulp, and 
is so elastic as to rise above the level of the section as soon as its 
division is completed. Examined from the exterior, the layers are 
found to consist of fibres passing obliquely between the two ver- 
tebree, in one lajer passing from left to right, in the next from right 
to left, alternatmg m each successive layer. 

* A posterior view of the bodies of three dorsal vertebrse, connected by their 
intervertebral substance 1, 1. The laminee (2) have been sawn through near 
the bodies of the vertebree, and the arches and processes removed, in order 
to show (8) the posterior common ligament. Part of one of the o]^nings in 
the posterior surface of the vertebra, for the transmission of the vena basis 
vertebras, is seen at 4, by the side of the nanuw and unattached portion of the 
ligament. 



IIGAMENTS OF THE VERTEBRAL OOLUMH. 


nr 


AacHBS.— Tlie Ugammta suhfla/va are two thin planes of yellow 
fibrous tissue, situated between the ai’dies of the vertebrce, from the 
axis to the sacrum. From the imbri- 
cated position of the laminae, they are 
attached to the posterior surface of the 
vertebra below, and the anterior surface 
of the arch of the vertebra above, being 
separated from each other at the middle 
line by a slight interspace. They coun- 
teract, by their elasticity, the efforts of 
the flexor muscles of tne trunk ; and, 
preserving the upright position of the 
spine, limit the expenditure of muscular 
force. They are longest in the cervical 
and thickest in the lumbar region. 

The ligamenta subflava are in relation 
by both surfaces with the meningo- 
rachidian veii^s, and, internally, are separated from the dura mater 
of the spinal cord by those veins and some loose cellular and adipose 
tissue. 

Akticular processes. — The ligaments of the articular processes 
of the vertebras are thin capsules 
of ligamentous fibres which sur- 
round and enclose the synovial 
membrane ; the latter being looser 
in the cervical than in the other 
regions of the spine. 

Spinous processes. — The inter- 
spinous ligaments (membrana in- 
terspinalisX thin and membranous, 
are extended between the spinous 
processes in the dorsal and lumbar 
region ; being thickest in the latter. 

They are in relation with the multifidus spinae muscle at each 
side. 

The Supraspinous ligament (ligamenta apicum, fig. 114) is a 

♦ Internal view of the arches of three vertobree. To obtain this view the 
laminae have been divided through their pedicles. 1. One of the ligamenta 
subflava. 2. The capsular ligament of one side. 

f Anterior view of the ligaments connecting the atlas, axis, and occipital 
bone. A transverse section has been carried through the base of the skull, 
dividing the basilar process of the occipital bone and the petrous portion of 
the temporal bones. 1. Anterior round occipito-atloid ligament. 2. Anterior 
broad occipito-atloid ligament, 3. Commencement of the anterior common 
ligament. 4. Anterior atlo-axoid ligament, continuous inferiorly with the 
commencement of the anterior common ligament. 5. One of the atlo-axoid 
capsular ligaments ; that on the opposite side has been removed, to show the 
approximated surfaces of the articular processes (6). 7. One of the occipito- 

atloid capsular ligaments. The most external of these flbres constitute the 
lateral occipito-atloid ligament. 




m LIGAMENTS OE THE ATLAS AND AXIS. 

strong, fibrous ^rd, extending from tbe apex of the spinous process 
of the last cervical vertebra to the sacrum, and attached to each 
spinous process in its course. Like the anterior and posterior 
common ligaments, it is composed of fibres of unequal length, the 
deeper fibres passing from one vertebra to the next, the superficial 
fibres extending over several spinous processes. It is thickest in 
the lumbar region. The continuation of this ligament upwards to 
the tuberosity of the occipital bone, constitutes the rudimentary 
ligamentum nuchae of man. The latter is strengthened, as in 
animals, by a thin slip from the spinous process of each cervical 
vertebra. 

Taansveese processes. — The intertransverse ligaments, thin and 
membranous, are found, only, between the transverse processes of 
the lower dorsal vertebrae. 

2. Articulation of the Atlas with the Occipital hone. — The liga- 
ments of this articulation are seven in number : 

Two anterior occipito-atloid, Lateral occipito-atloid. 

Posterior occipito-atloid, Two capsular. 

Of the two anterior ligaments, one is a rounded cord, situated in 
the middle line, and superficially to the other ; it is attached above 
to the basilar process of the occipital bone ; below, to the anterior 
tubercle of the atlas. The deeper ligament is a hroad membranous 
layer, attached above to the margin of the occipital foramen, be- 
tween the two condyles ; and below, to the whole length of the 
anterior arch of the atlas. It is in relation in front with the recti 
antici minores, behind with the odontoid ligaments. 

Thepofifenor ligamevt is thin and membranous ; attached above 
to the margin of the occipital foramen, between the two condyles, 

and below, to the posterior arch of 
the atlas. It is closely adherent to 
the dura mater, by its inner sur- 
face; and forms a ligamentous 
arch at each side, for the passage 
of the vertebral artery and first 
cervical nerve. It is in relation 
posteriorly with the recti postici 
minores and obliqui superiores. 

The lateral ligaments are strong 
fasciculi of ligamentous fibres, at- 
tached below to the base of the 
transverse process of the atlas at 
each side ; and above, to the transverse process of the occipital 
bone. With the assistance of a ligamentous expansion derived 

* Posterior ligaments of the occipito-atloid and atlo-axoid articulations. 
1 . Atlas. 2. Axis. 8. Posterior ligament of the occipito-atloid articulation. 
A 4. Capsular and lateral ligaments of this articulation. 6. Posterior ligament 
of the atlo-axoid articulation. 6, 6. Its capsular ligaments. 7. The first pair 
of iigamenta subflava ; passing between the axis and third cervical vertebra, 
8, 8. Capsular ligaments of those vertebr®. 
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from tlie vaginal process of the temporal bone, these Hgamente form 
a strong sheath around the vessels ^nd nerves which pass through 
the carotid and jugular foramen. * 

The ccvpeula/r Ligaments (condylo-atloidea) are the thin and loose 
ligamentous capsules which surround the synovial membranes of 
the articulations between the condyles of the occipital bone and the 
superior articular processes of the atlas. The ligamentous fibres are 
most numerous on the anterior and external part of the articulation. 

The movements taking place between the cranium and atlas are 
those of flexion and erection, giving rise to the forward nodding of 
the head. When this motion is increased to any extent, the whole 
of the cervical region concurs in its production. 

3. Articulation of the Ajeis with the Occipital hone . — The liga- 
ments of this articulation are three in number : 


Occipito-axoid, Two odontoid. 

The occipito-axoid ligament (apparatus ligameiitosus colli) is a 
broad and strong band, which covers in the odontoid process and 
its ligaments. It is attached 
below to the body of the axis, 
where it is continuous with 
the posterior common liga- 
ment ; superiorly it is inserted 
by a broad expansion, into the 
basilar groove of the occipital 
bone, it is firmly connected 
opposite the body of the axis, 
with the dura mater ; and is 
sometimes described as con- 
sisting of a central and two 
lateral portions. 

The odontoid ligaments (ala- 

ria) are two short and thick fasciculi, which pass outwards from 
the apex of the odontoid process, to the sides of the occipital fora- 
men and condyles. A third and smaller fasciculus (ligamentura 
dentis suspensorium) proceeds from the apex of the odontoid process 
to the anterior margin of the foramen magnum. 

These ligaments serve to limit the extent of rotation of the head, 
hence they are termed checlc ligaments. 

4. Articulation of the Atla.8 with the Axis . — The ligaments of this 
articulation are five in number : 

Anterior atlo-axoid, Two capsular, 

Posterior atlo-axoid, Transverse. 



♦ Upper part of the vertebral canal, opened from behind in order to show 
the occipito-axoid ligament. 1. Basilar portion of the sphenoid bone. 2. Sec- 
tion of the occipital bone. 3. Atlas, its posterior arch removed. 4. Axis, 
posterior arch removed. 5, Occipito-axoid ligament, rendered prominent at 
its middle by the projection of the odontoid process. G. Lateral and capsular 
ligament of the occipito-atloid articulation. 7. Capsular ligament of the arti- 
ciUar process of the atlas and axis. 
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The CMfUerior Ugammt consists of ligamentons fibres, which pass 
firom the anterior tnbercle and arch of the atlas to the base oi the 
odontoid process and body of the axis, where they are continuous 
with the commeDcement of the anterior common hgament. 

The poeterior ligament is a thin, membranous layer, passing be- 
^een the posterior arch of the atlas and the laminae of the axis ; 
it r^resents the ligamenta subflava in a rudimentary state. 

The capsula/r ligamenta surround the articular processes of the 
atlas and axis ; they are loose, to permit of the free movement which 
subsists between these vertebrae The ligamentous fibres are most 
numerous on the outer and anterior part of the articulation ; and 
the synovial membrane usually communicates with the synovial 
cavity between the transverse ligament and odontoid process. 

The transverse ligament is a strong ligamentous band, which 
arches across the area of the ring of the atlas from a rough tubercle 

on the inner surface of one articu- 
lar process to a corresponding 
tubercle on the other ; and serves 
to retain the odontoid process of 
the axis, in connexion with the 
anterior arch of the atlas.* As it 
crosses the neck of the odontoid 
process, some fibres are sent down- 
wards to be attached to the body 
of the axis, and others pass up- 
wards to be inserted into the basi- 
lar process of the occipital bone; 
hence the ligament has a cross- 
like appearance, and is termed cruciform, A synovial membrane 
is situated between the transverse ligament and odontoid process ; 
and another between that process and the anterior arch of the atlas. 

Actions . — It is the peculiar disposition of the transverse ligament 
in relation to the odontoid process, that enables the atlas, and with 
it the entire cranium, to rotate upon the axis ; the perfect freedom 
of movement between these bones being ensured by the two synovial 
membranes. The lower part of the ring, formed by the transverse 
ligament with the atlas, is smaller than the upper, while the sum- 
mit of the odontoid process is larger than its base; hence the process 
is retained in its place by the transverse ligament, when the other 
ligaments are cut through. The extent to which rotation of the 
head upon the axis can be carried, is determined by the odontoid or 

* Posterior view of the ligaments connecting the atlas, axis, and occipital 
bone. The posterior part of the occipital bone has been sawn away, and the 
arches of the atlas ana axis removed. 1. Superior part of the occipito-axoid 
ligament, which has been cut away in order to show the ligaments beneath. 
2. Transverse ligament of the atlas. 3, 4. Ascending and descending slips of 
the transverse ligament, which have obtained for it the title of cruciform 
ligament. 6. One of the odontoid ligaments ; the fellow ligament is seen on 
the opposite sjde. 6. One of the occipito-atloid capsular ligaments, 7. One 
of the atlo-axoid capsular ligaments. 
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check ligaments.' The odontoid process with its ligaments is 
covered m hj the occipito-axoid ligdtoaent. 

5. Articmation of the Lower Jaw,— The lower jaw has properly 
but one ligament, the external lateral ; the ligaments tisnaUy de- 
scribed are three in number ; to which may be added, as appertain- 
ing to the mechanism of the joint, an interarticular fibrous-cartilage 
and two synovial membranes, thus : 

External lateral, Capsular, 

Internal lateral, Interarticular fibrous cartilage. 

Two synovial membranes. 


The external lateral ligament is ^ 

a short and thick band of fibres, Jy 

passing obliquely backwards from ^ \ iHi { 

the tubercle of the zygoma, to the \ 

external surface of the neck of the ^ 

lower jaw. It is in relation, ex- 
temally, with the integument of \ 

the face ; internally, with the two ♦ V\W 

synovial membranes of the articu- 6^ » 

lation and the interarticular car- Vv 

tilage. The external lateral liga- 

meut^ acts conjointly with its ^ ~ 

fellow of the opposite condyle in the movements of the jaw. 

The interiiat Lateral ligament (spheno-maxillary) has no connexion 
with the articulation of the lower jaw, and is, therefore, incorrectly 
named ; it is a thin aponeurotic ex- ] 

pansion extending from the extremity 
of the spinous process of the sphenoid _ 
bone to the margin of the dental fora- 
men; and is pierced at its insertion 
by the mylo-hyoidean nerve. 

Between the internal lateral liga- xWKKmmjl 

ment and neck of the jaw is a trian- 


gular space, in which are situated the 
internal maxillary artery, auriculo- 


intemal maxillary artery, auriculo- 

temporal nerve, inferior dental artery 

and nerve, and part of the external n 

pterygoid muscle ; internally the liga- 

ment is in relation with the internal pterygoid muscle. 


* External view of the articulation of the lower ;jaw. 1. Zygomatic arch. 
2. Tubercle of the Zygoma. 3. Bamus of the lower jaw. 4. Mastoid portion 
of the temporal bone. 6. External lateral ligament. 6. Stylo-maxillary 
ligament. 

f Internal view of the articulation of the lower jaw. 1. Section through 
the petrous portion of the temporal bone and spinous process of the sphenoid. 
2. Internal surface of the ramus and body of the lower jaw. 8. Uapsular 
ligament. 4. Internal lateral ligament. 5. A small interval at its insertion 
through which the mylo-hyoidean nerve passes. 6, Stylo-maxillary ligament, 
a process of the deep cervical fascia. 
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Tke capsviar (mem'braBa maxillee articnlaris) consists of 

ntxmcrous irregnlar ligamentous fibres, wbich pass ft^m the edge of 
i^e glenmd cavity to the neck of the lower jaw, and surround the 
artieulation j on the inner side of the joint they form a pretty strong 
fasciculus. 

The miercvrUcular fibrous cartilage (cartilago intermedia) is a thin 
oval plate, thicker at the edges tnan in the centre, placed hori- 
zontally between the head of the condyle of the lower jaw and the 
glenoid cavity. It is connected by its outer border with the ex- 
ternal lateral ligament, and receives in front some fibres of insertion 
of the external pterygoid muscle. It divides the joint into two 
cavities, one being above, the other below the cartilage ; but it is 
occasionally incomplete in the centre. 

The synovial membranes are situated, one above, the other below 
the fibrous cartilage, the former being the larger of the two. When 
the fibrous cartilage is perforate, the synovial membranes com- 
municate. 

Besides the lower jaw, there are several other joints provided 
with a complete interarticular cartilage, and, consequently, with 
two synovial membranes ; they are, the sterno- clavicular, aorom/io^ 

clavicular, and the articulation of the 
ulna with the cumeiform hone. The 
interarticular fibrous cartilages of the 
Tcnee^joint are partial, and there is but 
one synovial membrane. The articu- 
lations of the heads of the ribs with 
the vertebrae have two synovial mem- 
branes separated by an interarticular 
ligament without fibrous cartilage. 

Connected with the lower jaw, 
though not with the joint, is the 
stylo-maxillary ligament, a process of 
the deep cervical fascia extended be- 
tween the point of the styloid pro- 
cess and the angle of the jaw. It is attached to the jaw between 
the insertions of the masseter and internal pterygoid muscle, and 
separates the parotid from the submaxillary gland. 

Actions, — The movements of the lower jaw are depression, by 
which the mouth is opened, elevation, by which it is closed ; a /or- 
ward and bachward movement, and a movement from side to side. 

In the movement of depression the interarticular cartilage glides 
forward on the eminentia articnlaris, carrying with it the condyle. 
If this movement be carried too far, the superior synovial membrane 

* In this sketch a section has been made through the joint to show the 
position of the interarticular fibro-cartilage, and the manner of its adaptatio 
to the articulating surfaces. 1. Glenoid fossa. 2. Eminentia articnlaris. 
8. Interarticular fibro-cartilage. 4. Superior synovial cavity. 6. Inferior 
synovial cavity. 6. An interarticular fibro-cartilage, removed from the joint, 
in order to show its oval and concave form ; it is seen from below. 


Fig. 113.* 
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is ruptured, and dislocation of tBe fibro-caiiilatf e with its condyle 
into the zygomatic fossa occurs. ^ Bn elevation the fibrous cartilage 
and condyle are returned to their original position. The forward 
and hachward movement is a gliding of the fibro-oartilage on the 
glenoid articular surface, in the antero-posterior direction ; and the 
movement from side to side, in the lateral direction. 

6. Articulation of the lUhs with the Vertehrae . — The ligaments of 
these articulations are remarkable for their strength, being in fact 
so strong as to render dislocation impossible ; the neck of the rib 
must break before displacement could occur : they are divisible into 
two groups ; — 1. Those connecting the head of the rih with the bodies 
of the veHehrcB ; and, 2. Those connecting the neck and tubercle of 
the rih with the transverse processes. 


1st Group. 

Anterior costo-vertebral or stellate, 
Capsular, 

Interarticular hgament, 

Two synovial membranes. 


2nd Group. 

Anterior costo-transverse, 
Middle costo-transverse. 
Posterior costo-transverse. 


The anterior costo-vertehral or stellate ligament (lig. capituli cos- 
tarum, fig. 104) consists of three short bands of hgamentous fibres 
which radiate from the anterior part of the head of the rib. The 
superior hand passes upwards to be attached to the vertebra above ; 
the middle fasciculus is attached to the intervertebral substance ; 
the inferior to the vertebra below. 

In the firsty eleventh, and Uvelfth rib, the three fasciculi are 
attacked to the body of the corresponding vertebra. 

The capsular ligament is a thin layer of ligamentous fibres sur- 
rounding the joint in the interval left by the anterior ligament ; it 
is thickest above and below the articulation, and protects the 
synovial membranes. 

The interarticular ligament is a thin band which passes between 
the sharp crest on the head of the rib and the intervertebral substance. 
It divides the joint into two cavities, each being furnished with a 
separate synovial membrane. The first, eleventh, and twelfth rib 
have no interarticular ligament, and consequently but one synovial 
membrane. 

The anterior costo-transverse ligament (lig. transversarium in- 
ternum) is a broad band composed of two fasciculi, which ascend 
from the crest-like ridge on the neck of the rib, to the transverse 
process immediately above. This ligament separates the anterior 
from the dorsal branch of the intercostal nerve. 

The middle costo-transverse ligament (lig. cervicis externum) is a 
strong interosseous ligament passing directly between the posterior 
surface of the neck of the rib, and the transverse process against 
which is rests. It is absent in the first and two inferior ribs. 

The posterior costo-transverse ligament (lig. transversarium ex- 
ternum) is a small but strong fasciculus, passing obliquely from the 
tubercle of the rib to the apex of the transverse process. The 
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Aa^ticplation between the tubercle of the rib and the transverse pro* 
oess is provided with a small synovial membrane. 

There is no anterior costo-transverse ligament to the first or last 

rib ; and only rudimentary posterior 
costo-transverse ligaments to the 
eleventh and twelfSi ribs. Several 
accessory bands {ligomenta ucces^ 
soria) are found passing between the 
transverse processes and the ribs; 
a broad band of this kind connects 
the last rib with the transverse pro- 
cess of the first or second lumbar 
vertebra. 

Actions. — The movements per- 
mitted by the articulations of the 
ribs are upwards^ downwa/rds, and 
slightly forwards and backwards; 
the movement increasing in extent 
from the head to the extremity of 
the rib. The forward and backward 
movement is trifling in the seven superior, but greater in the in- 
ferior ribs ; the eleventh and twelfth ^e very moveable. 

7. Articulation of the Costal Cartilaaes with the Sternum, cmd 
with each other , — 'Ihe ligaments of the chondro-stemal articulations 
are : 

Anterior chondro-stemal, Superior chondro-stemal, 

Posterior chondro-stemal. Inferior chondro-stemal, 

Synovial membranes. 

The anterior chondro-stemal ligament (anterior stellar ligament) 
is a thin band of ligamentous fibres, passing in a radiated (Erection 
from the extremity of the costal cartilage to the anterior surface of 
the sternum, and intermingling its fibres with those ot the ligament 
of the opposite side, and with the tendinous fibres of origin of the 
pectorahs major muscle. 

The postertor chondro-stemal ligament, much smaller than the 
anterior, consists of a thin fasciculus of fibres, situated on the pos- 
terior surface of the articulation. 

The superior and inferior chondro-sternal ligaments are narrow 
fasciculi corresponding with the breadth of the cartilage, and con- 
necting its superior and inferior border with the side of the 
sternum. 

The synovial membrane is absent in the articulation of the first 
rib, its cartilage being usually adherent to the sternum ; that of the 

♦ Posterior view of part of the thoracic portion of the vertebral column, 
showing the ligaments connecting the vertebrce with each other and the ribs 
with the vertebim 1, 1. Supra- spinous ligament 2,2. Ligamenta subflava, 
connecting the laminee. 8. Anterior costo-transverse ligament A Posterior 
costo-transverse ligaments. 
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second rib bae an mterarticnlar ligament, with two synovial mem- 
branes ; the synovial membrane of the other costal cartilages are 
eii^le. 

The eixih and eevenih ribs have several fasciculi of strong liga- 
mentous fibres, passing from the extremity of their cartilages to the 
anterior surface of the ensiform cartilage, which latter they are in- 
tended to support. They are named the chondro-xyphoid ligaments. 

The sixtJif seventh, and eighth, and sometimes the fifth and the 
ninth costal cartilages, hare articulations with each other, and a 
synovial membrane for each articulation. They are connected by 
ligamentous fibres (Ugomenta corruscantia), which pass from one 
cartilage to the other, external and internal ligoAnents. 

The ninth and tenth are connected at their extremity by liga- 
mentous fibres, but have no synovial membrane. 

Actions. — The movements of the chondro-sternal articulations are 
very trifling, being limited to a slight degree of sliding motion. The 
first rib is the least, the second the most moveable. 

8. Articulation of the Bibs with the Costal CaHilaqes, — The an- 
terior extremity of each rib is excavated, so as to receive the convex 
outer end of the costal cartilage ; there is no true ligament, but the 
periosteum is prolonged on to the cartilage, and takes the place of 
one. No motion takes place at this articulation. 

9. Articulation of the Stermim. — The pieces of the sternum, are 
connected by means of a thin ])late of interosseous cartilage placed 
between eacn, and by an anterior and posterior ligament (mem2>rana 
ossium sterni). The fibres of the anterior sternal ligament are 
longitudinal in direction, but so blended with the anterior oosto- 
stemal ligaments and tendinous fibres of origin of the pectoral 
muscles, as scarcely to be distinguished as a distinct ligament. The 
piosterior sternal ligament is a broad smooth plane of longitudinal 
fibres, placed on the posterior surface of the bone, and extending 
from the manubrium to the ensiform cartilage. These ligaments 
contribute very materially to the strength of the sternum and 
elasticity of the front of the chest; their continuation downwards 
on the ensiform cartilage constitutes the sterno-xyphold ligaments, 

10. Articulation of the Vertebral Column with the Pelois. — The 
last lumbar vertebra is connected with the sacrum by the same 
ligaments as those with which the various vertebrae are connected 
to each other : viz., anterior and posterior common ligament, inter- 
vertebral substance, ligamenta subflava, capsular ligaments, inter- 
spinous and supra- spinous ligament. 

There are, however, two proper ligaments connecting the vertebral 
column with the pelvis ; these are, the 

Lumbo- sacral, Lumbo-iliac, 

The lumbosacral or sacro-vertehral ligament is a thick triangular 
fasciculus of ligamentous fibres, connected above with the transverse 
process of the last lumbar vertebra, and below with the posterior 
part of the upper border of the sacrum. 
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Tha hmboMiac or ilio-himha/r Ugoment passes from the apex of 
the transverse process of the last Inmbar vertebra to that part of the 
crest of the ilium which surmounts the sacro-iliao articulation. It 
is triangular in form. 

11. Articulations of the Pelvis . — ^The ligaments of the articula- 
tions of the pelvis are divisible into four groups : — 1, those con- 
necting the sacrum and ilium ; 2, those passing between the sacrum 
and ischium ; 3, between the sacrum and coccyx ; and, 4, between 
the two pubic hones. 

1st, Between the sacrum and ilium. 

Sacro-iliac anterior, 

Sacro-iliac posterior. 

2nd, Between the sacrum and ischium. 

Sacro-ischiatic anterior (short), 

Sacro-ischiatic posterior (long). 

3rd, Between the sacrum and coccyx. 

Sacro-coccygean anterior, 

Sacro-coccygean posterior. 

4th, Between the ossa pubis. 

Anterior pubic, Superior pubic, 

Posterior pubic. Sub-pubic, 

Interosseous fibro-cartilage. 


1. Between the Sacrum and Ilium . — The anterior sacro-iliac 
ligament consists of numerous short ligamentous bands and fibres, 

which pass from bone to bone 


Fig. 115.* 



on the anterior surface of the 
joint. 

The posterior sacro-iliac or in- 
terosseous ligament (ileo-sacrale 
breve) is composed of numerous 
strong fasciculi of ligamentous 
fibres, which pass horizontally 
between the rough surfaces of 
the posterior half of the sacro- 
iliac articulation, and constitute 
the principal bond of connexion 
between the sacrum and ilium. 
One fasciculus of this ligament, 
longer and larger than the rest, 
is distinguished, from its direc- 
tion, by the name of oblique 
sacro-iliac ligament (ileo-sacrale 
longum). It is attached, by one 


* Ligaments of the pelvis and hip-joint. 1. Lower part of the anterior 
common ligament of the vertebrae, extending downwards over the front of the 
saomm- 2. Lumbo-sacral ligament, 3. Lumbo-iliac ligament. 4. Anterior 
sacro-iliao ligament. 6. Obturator membrane. 6. Ponpart’s ligament. 7. Gim- 
bemat’s li^mont. 8. Capsular ligament of the hip-joint. 9. Ilio-femoral or 
accessory Egament. 
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extremity, to the posterior superioi? spine of the ilium; and, by the 
other, to the third transverse tubercle on the posterior surface of the 
sacrum, 

The surfaces of the two bones forming the sacro-iliac articulation 
are partly covered with cartilage, and partly rough and connected 
by the interosseous ligament. The anterior or auricular half is 
coated with cartilage, which is thicker on the sacrum than on the 
ilium. The surface of the cartilage is uneven, and provided with 
a delicate synovial membrane, not demonstrable in tne adult, but 
\ apparent in the young subject and in the female during pregnancy. 

2, Between the Sacrum and Ischium. — The anterior or lesser sacro^ 
ischiafic ligament (sacro-iachiadicum minus) is thin, and triangular 
in form ; it is attached by its apex to the spine of the ischium ; and 
by its broad extremity to the side of the sacrum and coccyx, inter- 
lacing its fibres with the greater sacro-ischiatic ligament. 

The anterior sacro-ischiatic ligament is in relation^ in front, with 
the coccygeus muscle ; behind, with the posterior ligament, with 
which its fibres are intermingled. By its upper border it forms part 
of the lower boundary 
of the great sacro-ischi- 
atic foramen, and by the 
lower, part of the lesser 
sacro-ischiatic foramen. 

The posterior or 
greater sacro- Isch latic 
Ligament (sacro-ischia- 
dicum majus), larger, 
thicker, and posterior to 
the preceding, is nar- 
rower in the middle than 
at each extremity. It is 
attached, by its smaller 
end, to the inner margin 
of the tuberosity and 
ramus of the ischium ; 
where it forms a falci- 
form process, which pro- 
tects the internal pudic 
artery, and is continu- 
ous with the obturator 
fascia. By its larger ex- 

^ • Ligaments of the pelvis and hip-joint; lateral view. 1, Oblique sacro-ihar 
ligament. The other fasciculi of the posterior sacro-iliac ligament are not 
seen in this view of the pelvis. 2. Posterior sacro-ischiatic ligament. 3. An- 
terior sacro-ischiatic ligament. 4. Great sacro-ischiatic foramen. 6. Lesser 
sacro-ischiatic foramen. 6. Cotyloid ligament of the acetabulum. 7. Liga- 
mentum teres. 8. Cut edge of the capsular ligament, showing its extent pos- 
teriorly, as compared with its anterior attachment. 9, Obturator membrane 
only partly seen. 

L 2 
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tmniiy it is inserted into tLe side of the coccyx, sacrtun, and pos* 
terior inferior spine of the ilium. 

The posterior sacro-ischiatic ligament is in relation^ in front* 
with the anterior l^ament ; behind, with the gluteus maxmms, to 
some fibres of which it gives origin. By its superior border it 
forms part of the boundary of the lesser ischiatic foramen, and by 
its lower border, part of the boundary of the perineeum. It is 
pierced by the coccygeal branch of the ischiatic artery. The two 
ligaments convert the sacro-ischiatic notches into foramina. 

3. Beiween the Sacrum and Coccyx. — The anterior aacro-coccy- 
gean ligament is a thin fasciculus passing from the anterior surface 
of the sacrum to the front of the coccyx. 

The posterior eaaro-coccygean ligament is a thick ligamentous 
layer, which completes the lower part of the sacral canal, and con- 
nects the sacrum with the coccyx posteriorly, extending as far as 
the apex of the latter bone. 

Between the two bones is a thin disk of soft fibrous cartilage ; 
and in females not unfrequently a synovial membrane. The articu- 
lation admits of a certain degree of movement backwards during 
parturition. 

The ligaments connecting the different pieces of the coccyx consist 
of a few scattered anterior and posterior fibres, and a thin disk of 
interosseous cartilage ; the latter exists only in the young subject, 
as, in the adult, the pieces become ossified. 

4. Between the Ossa Pubis. — The anterior pubic ligament is 
composed of ligamentous fibres, which pass obliquely across the 
union of the two bones from side to side, and form an interlacement 
in front of the symphysis. 

The posterior pubic ligament consists of a few irregular bands of 
fibres uniting the pubic bones posteriorly. 

The superior pubic ligament is a thick band of fibres connecting 
the angles of the ossa pubis superiorly, and filling the inequalities 
of the surface of the bones. 

The 8ub‘pubic ligament is a thick arch of fibres connecting the 
two bones inferiorly, and forming the upper boundary of the pubic 
arch. 

The interosseous fibro^cartilage unites the two surfaces of the 
pubic bones, in the same manner as the intervertebral substance 
connects the bodies of the vertebrae. It resembles the inter- 
vertebral substance also in beif)g composed of oblique fibres dis- 
posed in concentric layers, which are more dense towards the surface 
than near the centre. It is thick in front, and thin behind ; and a 
synovial membrane is sometimes found in the posterior half of the 
articulation. 

This articulation becomes moveable towards the latter term of 
pre^ancy, and admits of a slight degree of separation of its 
surfaces. 

The obturator ligament (membrana obturatoria) is not a ligament 
of artioulation, but simply a ligamentous membrane stretched across 
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the obturator foramen. It attaobment by its surfaces to the 
two obturator muscles, and leaves a space in the upper part of the 
foramen for the passage of the obturator vessels and nerve. 

The numerous vacuities in the walls of the pelvis, and their 
closure by ligamentous structures, as in the case of the sacro- 
ischiatic hssures and obturator foramina, serve to diminish the 
pressure on the soft parts during the passage of the he^ of the 
foetus through the pelvis in parturition. 

LIGAMENTS OP THE UPPEE EXTREMITY. 

The Ligaments of the upper extremity may be arranged in the 
order of the articulations of the different bones ; they are : 

1. Stemo-clavicular articulation. 4. Shoulder joint. 

2. Soapulo -clavicular articulation. 6. Elbow joint. 

3. Ligaments of the scapula. 6. Eadio-ulnar articulation. 

7. Wrist-joint. 

8. Articulation between the carpal bones. 

9. Carpo-metacarpal articulation. 

10. Metacarpo-phalangeal articulation. 

11. Articulation of the phalanges. 

1. Stemo-clavicular Articulation^ — The sterno-clavicular is an 
arthrodial articulation ; its ligaments are : 

Anterior stemo-clavicular. Inter-clavicular, 

Posterior sterno-clavicular, Costo-clavicular {rhomhoid)^ 

Interarticular fibro-cartilage. 

Two synovial membranes. 

The anterior sterno-clavicular ligament is a broad ligamentous 
layer, extending obliquely downwards and inwards, and covering 
the anterior aspect of the ar- 
ticulation. This ligament is 
in relation by its anterior 
surface with the integument 
and sternal origin of the 
sterno-mastoid muscle ; and 
behind with the interarticu- 
lar fibro-cartilage and syno- 
vial membranes. 

The posterior-sterno-clavi- 
cular ligamenbis si broad band 
covering the posterior surface 
of the articulation. It is in relation by its anterior surface with 
the interarticular fibro-cartilage and synovial membranes ; and 
behind, with the sterno-hyoid and stemo-thyroid muscle. 

* Ligaments of the Bterno-clavicular and costo-sternal articulations. 1. An* 
tenor stemo-clavicular ligament. 2. Inter-clavicular ligament. 3. Costo- 
clavicular or rhomboid ligament ; seen on both sides. 4. Interarticular fibro- 
cartilage, brought into view by the removal of the anterior and posterior liga- 
ments. 5. Anterior costo-stemal ligaments of the first and second rib. 


Fig. 117.* 
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The aaterior and posterior ligaments are continuous at the npper 
and lower part of the articulafion, so as to form a ca]>sule around 
th^oint. 

Tne Me^-davimVir Ugammt is a cord-like band which crosses 
from the extremity of one clavicle to that of the other, and is closely 
adherent to the upper border of the sternum. It is separated by 
cellular tissue from the stemo-thyroid muscles. 

The cojsto-clavicuLa/r or rhomboid ligament is a thick fasciculus 
of fibres, connecting the sternal extremity of the clavicle with the 
cartilage of the first rib. It is placed obliquely between the rib 
and under surface of the clavicle ; and is in relation, in front, with 
the tendon of origin of the subclavius muscle, and behind with the 
subclavian vein. 

The rupture of the rhomboid ligament in dislocation of the 
sternal end of the clavicle gives rise to the peculiar deformity of 
that accident. 

The intera/rticular Jihro-cartilage is nearly circular in form, and 
thicker at the edges than in the centre. It is attached above, to 
the clavicle ; below, to the cartilage of the first rib ; and throughout 
the rest of its circumference to the anterior and posterior sterno- 
clavicular ligament. It divides the joint into two cavities, which 
are lined by separate synovial membranes ; is sometimes pierced 
through its centre, and not unfrequently deficient, to a greater or 
less extent, at its lower part. 

Actions — The movements of the sterno-clavicular articulation 
are, a gliding movement of the fibro-cartilage with the clavicle, on 
the articular surface of the sternum, in the directions, forward, 
backward, upward, and downward; and circumduction. This 
articulation is the centre of the movements of the shoulder. 

2. 8co/pulo-clavimlar Articulation , — The ligamonts of the sca- 
pular end of the clavicle are ; 

Superior acromio-clavicular, 

Inferior acromio-clavicular, 

Coraco-clavicular (tra'pezoid and conoid), 

Interarticular fibro-cartilage. 

Two synovial membranes. 

The superior aai'ornio-clavicular ligament is a moderately thick 
plane of fibres passing between the extremity of the clavicle and the 
acromion, on tne upper surface of the joint. 

The inferior acromio-clavicular ligament is a thin plane situated 
on the under surface. These two ligaments are continuous with 
each other in front and behind, and form a capsule around the 
articulation. 

The coraco-clavicular ligament {trapezoid and conoid) is a thick 
fasciculus of ligamentous fibres, passing obliquely between the base 
of the coracoid process and under surface of the clavicle, and holding 
the end of the clavicle in firm connexion with the scapula. Seen 
from before, it has a quadrilateral form ; hence its name trapezoid ; 
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Fig. 118." 


examined from hehmdt it is triangular, tlie base being upwards ; 
jbienoe its otber name, conoid. 

The interartimla/r fihro-oartilage is often indistinct, from having 
partial connexions with the fibro-cartilaginous surfaces of the two 
tones betw^n which it is placed ; and is not unfreqnently absent. 
When partial, it occupies the upper 
part of the articulation. The synovial 
membranes are thin; and when the 
fibro-cartilage is incomplete, there is 
but one. 

Actions . — The acromio-clavicular ar^ 
ticulation admits of two movements, 
gliding of the surfaces on each other, 
and rotation of the scapula on the ex- 
tremity of the clavicle. 

3. The prosper ligaments of the sca- 
pula are : 

Coraco -acromial. Transverse. 

The coraco-acromial ligament (tri- 
angulare) is a broad and thick trian- 
gular band, which forms a protecting 
arch over the shoulder joint. It is 
attached by its apex to the point of 
the acromion process, and by its base 
to the external border of the coracoid 
process its whole length. This liga- 
ment is in relation above with the 

under surface of the deltoid muscle ; and below with the tendon of 
the supra- spinatus muscle, a bursa mucosa being usually interposed. 

The transverse or coracoid ligament (supra-scapular) is a narrow 
but strong fasciculus which crosses the notch in the upper border 
of the scapula, from the base of the coracoid process, and converts 
it into a foramen. The supra-scapular nerve passes through this 
foramen, the artery over it. The omo-hyoid muscle takes origin 
from this ligament. 

4. Shoulder Joint . — The scapulo-humeral articulation is an 
enarthrosis, or ball-and-socket joint ; its ligaments are ; 

Capsular, Coraco-humeral, Glenoid, 

Gleno-humeral. 

The capsular ligament encloses the articulating head of the 
scapula and head of the humerus, and is attached to the neck of 
each bone. It is thick above, where resistance is most required. 



* Ligaments of the scapula and shoulder joint. 1. Superior acromio-fliivi- 
cular ligament. 2. Coraco-clavicular ligament; this aspect of the ligament 
is named trapezoid. 3. Ooraco-acromial ligament. 4. Transverse ligament. 
6. Capsular ligament, 6. Coraco-humeial ligament. 7, The long tendon of 
the biceps issuing from the capsular ligament, and entering the bicipital 
groove. 



m 


SHOULBEE JOINT, 


strengthened by the tendons of the snpra-spinatiis, infra-spum- 
tns, teres minor, and subscapnlaris muscles : below it is thin and 

loose. The capsule is incom- 
119.* plete at the point of contact of 

the tendons, which consequently 
obtain on their inner surface a 
lining of synovial membrane. 

The coraco-hwmeral ligament 
is a broad band which descends 
obliquely outwards from the 
border of the coracoid process to 
the greater tuberosity of the hu- 
merus, and serves to strengthen 
the superior and anterior part 
of the capsular ligament. 

The gleno -humeral ligament 
is an accessory slip of fibres 
which projects into the joint 
along the inner edge of the biceps 
tendon, and is inserted into the upper part of the bicipital groove. 
It is supposed to be the analogue of the ligamentum teres in the 
hip-joint. 

The glenoid ligament is the prismoid band of fibro-cartilage, 
which is attached around the margin of the glenoid surface for the 
purpose of protecting its edge and deepening its cavity. It divides 
superiorly into two slips which are continuous with the long 
tendon of the biceps ; hence the ligament is sometimes described 
as being formed by the splitting of that tendon. The cavity of the 
articulation is traversed by the long tendon of the biceps which is 
enclosed in a sheath of synovial membrane in its passage through 
the joint. 

Tne synovial membrane oi the shoulder joint is extensive ; it com- 
municates anteriorly through an opening ih the capsular ligament 
with a large bursal sac, which lines the under surface of the tendon 
of the subscapnlaris muscle. Superiorly it frequently communi- 
cates through another opening in the capsular ligament with a 
bursal sac belonging to the infra-spinatus muscle ; and it moreover 
forms a sheath around that portion of the tendon of the biceps 
which is included within the joint. 

The muscles immediately surrounding the shoulder joint are, the 
subscapnlaris, supra-spinatus, infra-spinatus, teres minor, long head 
of the triceps, and deltoid ; the long tendon of the biceps is within 
the capsular ligament. 

Actions , — The shoulder joint is capable of every variety of mo- 

* Section throngli the shoulder joint. 1. The cut end of the clavicle. 
2. Acromial end of the clavicle. 3. Articular surface of the glenoid cavity 
covered with cartilage and synovial membrane. 4. Cross section of the glenoid 
ligament. 6. Lower part of capsule and synovial sac. 6. Synovial mem- 
brane prolonged on biceps tendon. 7. Tendon of biceps muscle. 
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tion — of movement forwards and backwards, of abduction and 
adduction, of circumduction and rotation. 

6. Elbow Joint. elbow is a ginglymoid articulation; and 
its ligaments /ottr in number — namely : 

Anterior, Internal lateral, 

Posterior. External lateral. 

The anterior ligament is a broad aud thin membranous layer, 
descending from the anterior surface of the humerus immediately 
above the joint, to the coronoid process of the ulna and orbicular 
ligament. It is connected on each side with the 
lateral ligaments; and is composed of fibres 
which pass in three difierent directions, vertical, 
transverse, and oblique, the latter being extended 
downwards and outwards to the orbicular liga- 
ment, into which they are inserted inferiorly. 

This ligament is covered in by the brachialis 
anticus muscle. 

The 'posterior ligament is a broad and loose 
layer passing between the posterior surface of 
the humerus and the anterior surface of the base 
of the olecranon, and connected at each side 
with the lateral ligaments. It is covered in by 
the tendon of the triceps. 

The internallateral (brachio-cubitale) 

is a thick triangular layer, attached above, by 
its apex, to the internal condyle of the humerus ; 
and below, by its expanded border, to the margin 
of the greater sigmoid cavity of the ulna, extending 
from the coronoid process to the olecranon. At 
its insertion it is intermingled with some trans- 
verse fibres ; and posteriorly is in relation with 
the ulnar nerve. 

The external lateral ligament (brachio-radiale) 
is a strong and narrow band, which descends 
from the external condyle of the humerus, to be 
inserted into the orbicular ligament and the 
ridge on the ulna with which the posterior part of the latter liga- 
ment is connected. This ligament is closely united with the tendon 
of origin of the supinator brevis muscle. 

The synovial memhvane is extensive, and is reflected from the 
cartilaginous surfaces of the bones upon the inner surface of the 
ligaments. It surrounds inferiorly the head of the radius, and 
forms an articulating sac between it and the lesser sigmoid notch. 

The muscles immediately surrounding, and in contact with, the 

• Ligaments of the elbow joint; inner side. 1. Anterior ligament. 2. In-^ 
temal lateral ligament 3. Orbicular ligament. 4. Oblique ligament. 6. Inter- 
osseous ligament. 6. Internal condyle of the humerus, which conceals the 
posterior ligament. 
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eUjow joint are, in front, bracliialis anticus ; i^ner aide, pronator 
radii teres, flexor sublimis digitorum, and flexor carpi nlnaris; 

externally, extensor carpi radialis brevior, extensor 
Fiff. 121.* communis digitorum, extensor carpi ulnaris, anoc*- 
neus, and supinator brevis ; behind, triceps. 

Actions. — The movements of the elbow joint are 
flexion and extension ; the extent of these movements 
being limited, in front by the coronoid process, and 
behind by the olecranon. 

6. Radio-ulnar Articulation. — The radius and 
\ ulna are firmly held together by ligaments, connected 
eidremities of the bones, and with the 
1 Viaiilsi J > they are : 

Orbicular, 

Oblique, 

Interosseous, 

J'Bir / Anterior inferior, 

B inr / Posterior inferior, 

( r/lH** Interarticular fibro-cartilage. 

1 The orbicular ligament (annu- Fig. 122.t 

JS|| lar, coronary) is a firm band seve- 
/W I ral lines in breadth, which sur- 

/Hi rounds the head of the radius, 

fB'lvJ and is attached by each end to ^ 

f|M ! an extremity of the lesser sigmoid T 

H cavity. It is strongest behind 
where it receives the external 
, lateral ligament, and is lined on 

1 W its inner surface by a reflection of j J^T 

the synovial membrane of the IK 

elbow joint; it gives attachment to fibres of the v l|S 
supinator brevis muscle. • V' /I® 

The rupture of this ligament permits the dis- | \ W! 

location of the head of the radius. 

The oblique ligament (called also ligamentum I , 

teres, in contradistinction to the interosseous I ''(j 

ligament) is a narrow slip of ligamentous fibres, 1 

descending obi iq uely from the base of the coronoid 
process of the ulna to the inner side of the radius, a little below its 

tuberosity. ^ ^ i j j 

The interosseous ligament (membrana interossea) is a broad and 
thin plane of aponeurotic fibres passing obliquely downwards from 

• External view of the elbow joint. 1. Humerus. 2, Ulna. 3. Radius. 
4. External lateral ligament inserted interiorly into (5) the orbicular ligament. 
6. Posterior extremity of tlie orbicular ligament, spreading out at its insertion 
into the ulna. 7. Anterior ligament, scarcely apparent in this view of the articu- 
lation. 8. Posterior ligament, thrown into folds by the extension of th^oint. 

t Upper part of ulna, and orbicular ligament. 1. Olecranon. 2. Tip of 
coronoid process. 8. Orbicular ligament. 
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the sharp ridge on the radius to that on the nlna. It is deficient stipe- 
riorly, broader in the middle than at each extremity, and perforated 
at its lower part for the passage of the anterior interosseous artery. 
The posterior interosseous artery passes backwards between the 
oblique ligament and upper border of the interosseous ligament. 

The interosseous ligament affords an extensive surface for the 
attachment of muscles ; and is in relation^ in front, with the flexor 
profundus digitorum, flexor longus pollicis, pronator quadratus, and 
anterior interosseous artery and nerve ; hMnd, with the supinator 
brevis, extensor ossis metacarpi pollicis, extensor primi intemodii 
pollicis, extensor secundi internodii pollicis, extensor indicis, and 
near the wrist with the anterior interosseous artery and posterior 
interosseous nerve. 

The anterior inferior ligament is a thin band of fibres, passing 
transversely between the r^ius and ulna. 

The j) aster lor inferior ligament, also thin and loose, has the same 
di^osition on the posterior surface of the articulation. 

The interartlcular, or tria^igular fihro-carfilage, acts the part of a 
ligament between the lower extremity of the radius and ulna. It 
is inserted* by its apex into a depression 
on the inner surface of the styloid pro- Fig. 123.* 

cess of the ulna, and attached by its 
base to the edge of the radius. This 
fibro-cartilage is lined on the upper sur- 
face by a synovial membrane, which 
forms a remarkably loose capsule be- 
tween the radius and ulna, and is called 
the menihrana saeriformis. By its lower 
surface it enters into the articulation of 
the wrist joint. 

Actions. — The movements taking 
place between the radius and ulna are, 
rotation of the former upon the latter ; 
rotation forwards being termed ptmiation, and rotation backwards 
supination ; in the former the palm of the hand comes to be directed 
downwards, in the latter it looks upwards. In these movements the 
head of the radius turns upon its axis, within its orbicular ligament 
and lesser sigmoid notch of the ulna ; while inferiorly, the radius 
presents a concavity which moves on the rounded head of the ulna. 
The movements of the radius are chiefly limited by the anterior and 
posterior inferior ligaments ; himce these are not unfrequently rup- 
tured in great muscular efforts. 

7. Wrist Joint. — The wrist is a ginglymoid articulation; the 
articular surfaces entering into its formation being the radius and 
triangular fibro-cartilage above, and the rounded surface of the sca- 

♦ Lower end of radius and ulna, with articular surfaces. 1. Kadius. 2. Ulna. 
8. Interarticular fibro-cartilage. 4. Articular end of radius. 5. Membrana 
eaccifomiis. 
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elbow joint are, in fronts bracbialis anticus ; inn&t' side^ pronator 
radii teres, Rexor sublimis digitorum, and flexor carpi nlnaris; 

miemalhff extensor carpi radialis brcvior, extensor 

Jljf. 123U* oomanwns di^itomm, extensor carpi nlnaris, anco- 
' nenSf BXsd siminator brevis; behind, triceps. 

Adims . — ^The movements of the elbow joint are 
flef^n and extension ; the extent of these movements 
beii^ limited, in front by the coronoid process, and 
behind by the olecranon. 

6. Radio-ulnar Articulation. radius and 

ulna are firmly held together by ligaments, connected 
with both extremities of the bones, and with the 
shaft ; they are : 

Orbicular, 

Oblique, 

Interosseous, 

Anterior inferior, 

Posterior inferior, 

Interarticular fibro-cartilage. 

The orbicular ligament (annu- 122.+ 

lar, coronary) is a firm band seve- 
ral lines in breadth, which sur- 
rounds the head of the radius, 
and is attached by each end to 
an extremity of the lesser sigmoid 
cavity. It is strongest behind 
where it receives the external 
lateral ligament, and is lined on < 
its inner surface by a reflection of 
the synovial membrane of the 
elbow joint; it gives attachment to fibres of the 
supinator brevis muscle. 

The rupture of this ligament permits the dis- 
location of the head of the radius. 

The oblique ligament (called also ligamentum 
teres, in contradistinction to the interosseous 
ligament) is a narrow slip of ligamentous fibres, 
descending obliquely from the base of the coronoid 
process of the ulna to the inner side of the radius, a little below its 
tu^rosity. 

The interosseous ligament (membrana interossea) is a broad and 
thin plane of aponeurotic fibres passing obliquely downwards from 



* External view of the elbow joint. 1. Humerus. 2. Ulna. 3. Radius. 
4. External lateral ligament inserted inferiorly into (5) the orbicular ligament. 
6. Posterior extremity of tlie orbicular ligament, spreading out at its insertion 
into the ulna. 7. Anterior ligament, scarcely apparent in this view of the articu- 
lation. 8. Posterior ligament, thrown into folds by the extension of the joint. 

+ Upper part of ulna, and orbicular ligament. 1. Olecranon. 2. Tip of 
coronoid process. 8. Orbicular ligament. 
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the Bharp ridge on the radius to that on the ulna. It is deficient supe- 
jioriy, broader in the middle than at each extremity, and perforated 
vjbt its lower part for the passage of the anterior interosseous artery. 
‘^^0 posterior ihterosseous arte^ passes backwards between the 
oltoie ligament and upper border of the interosseous ligament. 

intsrosseorts ligament affords an extensive surface for the 
attachment of muscles ; and is dn relation, in front, with the fiexor 
profun dim d%itomm, flexor lon^s poUicis, pronator quadratus, and 
anterior interosseous artei^ and nerve ; h<mnd, with the supinator 
brevis, extensor ossis metacarpi polUcis^ extensor primi intemodii 
poUicis, extensor secundi internodii poUicis, extensor indiois, and 
near the wrist with the anterior interosseous artery and post^or 
interosseous nerve. 

The anterior inferior ligament is a thin band of fibres, passing 
transversely between the radius and ulna. 

The jposfcrior inferior ligament, also thin and loose, has Idle Same 
disposition on the posterior surface of the articulation. 

The mteroHicular, or triangular fihro-cartilage, acts the part of a 
ligament between the lower extremity of the ra^us and It 

is inserted by its apex into a depression 
on the inner surface of the styloid pro- Fig. 128,* 

cess of the ulna, and attached by its 
base to the edge of the radius. This 
fibro-cartilage is lined on the upper sur- 
face by a synovial membrane, which 
forms a remarkably loose capsule be- 
tween the radius and ulna, and is called 
the mowhrana sacciformis. By its lower 
surface it enters into the articulation of 
the wrist joint. 

Actions. — The movements taking 
place between the radius and ulna are, 
rotation of the former upon the latter ; 
rotation forwards being termed pronafion, and rotation backwards 
supination ; in the former the palm of the hand comes to be directed 
downwards, in the latter it looks upwards. In these movements the 
head of the radius turns upon its axis, within its orbicular ligament 
and lesser sigmoid notch of the ulna ; while inferiorly, the radius 
presents a concavity which moves on the rounded head of the ulna. 
The movements of the radius are chiefly limited by the anterior and 
posterior inferior ligaments ; hence these are not unfrequently rup- 
tured in great muscular efforts. 

7. Wrist Joint, — The wrist is a gin glymoid articulation ; the 
articular surfaces entering into its formation being the radius and 
triangular fibro-cartilage above, and the rounded surface of the sca- 

♦ Lower end of radius and ulna, with articular surfaces. 1. Radius. 2. Ulna. 
8. Interarticular fibro-cartilage. 4. Articular end of radius, b. Membrana 
saccxformis. 
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plioidt semiliiiifiur, aad cxmeiform bone, below ; its ligaments eaefowir 
m nnmber : 

Anterior, Internal lateral. 

Posterior, External lateral. 

The cmterior ligament is a broad and membranous layer consist- 
ing^ of three fasciculi, which pass between the lower part of the 
radius and the scaphoid, semilunar, and cuneiform bone. 

The posterior ligamentf also thin and loose, passes between the 
posterior surface of the radius, and the posterior surface of the 
semilunar and cuneiform bone. 

The internal lateral ligament extends from the styloid process of 

the ulna to the cuneiform and pisi- 
form bone. 

The external lateral ligament is at- 
tached by one extremity to the sty- 
loid process of the radius, and by tne 
other to the side of the scaphoid bone, 
some of its fibres being prolonged to 
the trapezium. The radial artery 
rests on this ligament as it passes 
backwards to the first metacarpal 
space. 

The synovial memlrane of the wrist 
joint lines the under surface of the 
radius and interarticular cartilage 
above, and the first row of bones of 
the carj)us below. 

The relations of the wrist joint 
are, the flexor and extensor tendons, 
by which it is surrounded, and the 
radial and ulnar artery. 

Actions . — The movements of the 
wrist joint are, flexion, extension, 
addvction, abduction and circnm- 
duct ion. In these motions the ar- 
ticular surfaces glide upon each 
other. 

* Ligaments of tlie anterior aspect of the wrist and hand. 1. Lower part 
of the interosseous membrane. 2. Antero-inferior radio-ulnar ligament. 
8. Anterior ligament of the wrist joint. 4. External lateral ligament. 6. In- 
ternal lateral ligament. 6. Palmar ligaments of the carpus. 7. Pisiform bone, 
with its ligaments. 8. Ligaments connecting the second range of carpal 
bones with the metacarpal, and the metacaipal with each other. 9. Capsular 
ligament of the carpo-metacarpal articulation of the thumb. 10. Anterior 
ligament of the metacarpo-phalangeal articulation of the thumb. 11. One of 
the lateral ligaments of that articnlation. 12. Anterior ligament of the meta- 
oarpo-phalangeal articulation of the index finger; this ligament has been 
removed in the other fingers. 13. Lateral ligaments of the same articulation: 
the corresponding ligaments are seen in the other articulations. 14. Trans- 
verse ligament coimecting the heads of the motacaipal bones of the index and 
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8 . Articulations between the G^al Bones , — ^These are amplii. 
arthrodial joints, with the exception of the conjoined head of the 
08 magnum and unciform, which is received into a cup formed by 
the scaphoid, semilunar, and cuneiform bone, and constitutes an 
enarthrosis. The ligaments are : 

Dorsal, Interosseous fibro- cartilages, 

Palmar, Annular. 

The dorsal ligaments are ligamentous bands that pass trans- 
versely and longitudinally from bone to bone on the dorsal surface 
of the carpus. 

The fodmar ligaments are fasciculi of the same kind, but 
stronger than the dorsal, having the like disposition on the palmar 
surface. 

The interosseous ligaments are fibro-cartilaginous lamellae situated 
between the adjoining bones in each range ; in the upper range 
they close the upper part of the space between the scaphoid, semi- 
lunar, and cuneiform bones ; in the lower range they are stronger 
than in the upper, and connect the os magnum on the one side to 
the unciform, on the other to the trapezoid, leaving intervals 
through which the synovial membrane is continued to 3 ie bases of 
the metacarpal bones. 

The proper annular ligament is a firm ligamentous band, which 
connects the bones of the two sides of the carpus. It is attached 
by one extremity to the trapezium and scaphoid, by the other to 
the unciform process of the unciforme and base of the pisiform 
bone, and forms an arch over the anterior surface of the carpus, 
beneath which the tendons of the long flexors and the median 
nerve pass into the palm of the hand. 

The articulation of the pisiform hone with the cuneiform is pro- 
vided with a separate synovial membrane, protected by fasciculi of 
ligamentous fibres, which form a kind of capsule around the joint; 
they are inserted into the cuneiform, unciform, and base of the 
metacarpal bone of the little finger. 

Synovial membranes. — There are fire synovial membranes enter- 
ing into the composition of the articulations of the carpus : — 

The first is situated between the lower end of the ulna and the 
interarticular fibro -cartilage ; it is called sacciform^ on account of 
forming a sacculus between the ulna and radius. 

The second is situated between the lower surface of the radius 
and interarticular fibro-cartilage above, and the first range of bones 
of the carpus below. 

The third, the most extensive of the synovial membranes of the 
wrist, is situated between the two rows of carpal bones, and passes 

middle finger ; the same ligament is seen between the other fingers. 15. An- 
terior and one lateral ligament of the phalangeal articulation of the thumb. 
16. Anterior and lateral ligaments of the phalangeal articulations of the index 
finger ; the anterior ligaments are removed in the other fingers, but the lateral 
ligaments remain. 
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bie^een th« bones of tbe second ranpje, to invest the carpal extre- 
mities of the four metacarpal bones of the fingers. 

The fowrth is the synovial membrane of the articulation of the 
metacarpal bone of the thumb with the trapezium. 

The fifth is situated between the pisiform and caneiform bone. 

Actions . — Very little movement exists between the bones in each 
range, but more is permitted between the two ranges. The motions 
of the latter, are those of flexion and extension. 

9. Carpo-metacarpal Artie idat ions . — The second row of bones of 
the carpus articulates with the metacarpal bones of the four fingers 

by dorsal and pali^na/r ligaments ; 

Mg. 125.* and the metacarpal bone of the 

thumb with the trapezium by a 
capsular ligament. There is also 
in the carpo-metacarpal articula- 
tion a thin inter osseo as band, 
which passes from the dinar edge 
of the os magnum to the base of 
the third and fourth metacarpal 
bones at their point of connexion. 

The dorsal hg aments are strong 
fasciculi which pass from the second 
range of carpal to the metacarpal 
bones; with the exception of the 
little finger there are two fasciculi 
to each bone — namely, to the index 
finger, one each from the trapezium 
and trapezoid; to the middle finger, 
one each from the trapezoid and 
os magnum; to the ring finger, 
one each from the os magnum and 
unciform; and to the little finger, 
one from the unciform. 

The palmar ligaments are thin fasciculi arranged according to 
the same plan on the palmar surface. 

The synovial membrane is a continuation of the great synovial 
membrane of the two rows of carpal bones. 

The capsular ligament of the thumb is one of the three true 
capsular hgaments of the skeleton ; the other two being the shoulder 
and hip. The articulation has a proper synovial ni^emhrane. 



* Diagram showing the disposition of the chief synovijil membranes of the 
wrist joint. I. Sacciform membrane. II. Second synovial mennbrane. in. Third 
or large synovial membrane, iv. Synovial membrane between the trapezium 
and metacarj)al bone of thumb. That of the pisiform bone is here' omitted. 
1, Eadius. 2. Ulna. 3. Internal lateral ligament. 4. External lateral ligament. 
5. Cuneiform bone. 6. Semilunar. 7. Scaphoid. K Unciform. 9. Os magnum. 
10. Trapezoid. 11. Trapezium. 12. Interarticular fibro-cartilage. 13. Meta- 
carpal bone of thumb. 14. Metacarpal of little finger. # Interosseous mehi- 
carpal ligaments. Interosseous ligaments are also seen connecting the bones 
of each row of the carpus. 
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The mcdoica/rpal hones of the four fingers are firmly connected at 
their bases by means of dorsal and palmar ligaments, which extend 
transversely from one bone to the olher, and bv interosseous liga- 
ments which pass between their contiguous surfaces. Their lateral 
articular facets are lined by a reflection of the great synovial mem- 
brane of the two rows of carpal bones. 

Actions. — The movements of the metacarpal on the carpal bones 
ar§ restricted to a slight degree of sliding motion, with the exception 
of the articulation of the metacarpal bone of the thumb with the 
trapezium. In the latter, the movements are flexion, extension, 
adduction, abduction, and circumduction, 

10. Meta carpo-phalang cal Arficulafion. — The metacarpo-pha- 
langeal articulation is aginglymoid joint; and its ligaments four in 
number : 

Anterior, Two lateral, Transverse. 

The anterior ligaments, thick and fibro-cartilaginous, form part 
of the articulating surface of the joints. They are grooved externally 
for the lodgment of the flexor tendons, and by their internal aspect 
form part of the articular surface for the head of the metacarpal 
bone. At each side they are continuous with the lateral ligaments. 

The lateral ligaments are strong narrow fasciculi, holding the 
bones together at each side. 

The transverse ligament is a strong ligamentous band passing 
aicross the heads of the metacarpal bones of the four fingers, and 
connected with the anterior ligaments. 

The expansion of the extensor tendon over the back of the fingers 
takes the place, and performs the office of a posterior ligament. 

Actions. — The chief motions which this articulation admits of 
2 LVQ flexion wadi extension — there is also some power of abduction 
and adduction in the extended position, but little in the flexed. 

11. Articulation of the Phalanges . — These articulations are 
ginglymoid joints ; and furnished with three ligaments : 

Anterior, Two lateral. 

The anterior ligament, firm and fibro-cartilaginous, forms part of 
the articular surface for the head of the phalanges : while externally 
it is grooved for the reception of the flexor tendons. 

The lateral ligaments are very strong; and the principal bond of 
connexion between the bones. 

The extensor tendon takes the place and performs the office of a 
posterior ligament. 

Actions. — The movements of the jdialangeal joints are flexion 
and extension, these movements being more free between the first 
and second than between the second and third. 

In connexion with the phalanges it will be proper to examine 
certain fibrous bands termed thecae or vaginal ligaments, which 
serve to retain the tendons of the flexor muscles against the flat 
surface of the bones. These fibrous bands are attached at each 
side to the lateral margins of the phalanges ; they are thick in the 
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iaterspaoeB of the kinte^ thin where the tendons lie upon the joints, 
and are lined on their inner surface by synovial membrane. 

LIGAMENTS OF THE LOWER EXTEEMITT. 

The ligaments of the lower extremity, like those of the upper, 
may he arranged in the order of the jomts to which they belong ; 
these are : 

1. Hip joint. 

2. Knee joint. 

3. Articulation between the tibia and fibula. 

4. Ankle joint. 

5. Articulation of the tarsal bones. 

6. Tarso-metatarsal articulation. 

7. Metatarso-phalangeal articulation. 

8. Articulation of the phalanges. 

1. Hip Joint. — The articulation of the head of the femur with 
the acetabulum constitutes an enarthrosis, or ball-and-socket joint. 
The articular surfaces are, the cup-shaped cavity of the acetabulum 
and the rounded head of the femur; the ligaments are five in 
number, viz. : 

Capsular, Tores, 

Ilio-femoral, Cotyloid, 

Transverse. 

The capsular ligament {memhrana capsularis, fig, 115, s) is a 
strong ligamentous capsule, embracing the acetabulum superiorly, 
the neck of the femur below, and connecting the two bones firmly 
together. It is much thicker on the upper part of the joint, where 
more resistance is required, than on tlie under part, and extends 
farther along the neck of the femur on the anterior and superior 
than on the posterior and inferior side, being attached to the inter- 
trochanteric line in front, to the base of the great trochanter above, 
and to the middle of the neck of the femur behind. 

The iliofemoral ligament (fig. 115, is an accessory and radi- 
ating band, which descends obliquely from the anterior inferior 
spinous process of the ilium to the anterior intei'trochanteric line, 
and strengthens the anterior portion of the capsular ligament. 

The Ugamentum teres (fig. 116, 7 ), triangular in shape, is attached 
by a round apex to the depression just below the middle of the 
head of the femur, and by its base, which separates into two fasci- 
culi, into the borders of the notch of the acetabulum. It is formed 
by a fasciculus of fibres of variable size, surrounded by synovial 
membrane ; sometimes the synovial membrane is present without 
the fibres, or the ligament is wholly absent. The round ligament 
limits adduction in the flexed position, and thus resists dislocation 
of the head of the femur on to the dorsum of the ilium ; it also 
limits external rotation when the limb is partly flexed. 

The cotyloid ligament (fig. 116, e) is a prismoid cord of fibrooar- 
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tilage» attaolied around tHe margin of the acetabulum, and serving 
to deepen that cavity and protect ^ edges. It is thicker at the 
upper and posterior border of the acetabulum than in front, is in* 
cuned inwards towards the acetabulum, and consists of fibres which 
arise from the whole circumference of the brim, and interlace with 
each other at acute angles. 

The transverse ligament is a strong fasciculus of ligamentous 
fibres, continuous with the cotyloid ligament, and stretching across 
the notch of the acetabulum. It converts the notch into a foramen, 
through which the articular branches of the internal circumflex and 
obturator artery enter the joint. 

The fossa at the bottom of the acetabulum is filled with a mass 
of fat, covered by synovial membrane, which serves as an elastic 
cushion for the head of the bone during its movements. This was 
described by Havers as the synovial gland. 

The synovial membrane is extensive ; it invests the head of the 
femur, and is continued around the ligamentum teres into the ace- 
tabulum, whence it is reflected on the inner surface of the capsular 
ligament back to the head of the bone. 

The muscles immediately surrounding and in contact with the 
hip-joint are, in fronts psoas and iliacus, separated from the cap- 
sular ligament by a large synovial bursa ; above, short head of the 
rectus and gluteus minimus ; behind, pyriformis, gemellus superior, 
obturator intemus, gemellus inferior, and quadratus femoris ; and 
at the inner side, obturator externus and pectineus. 

Actions. — The movements of the hip-joint are very extensive ; 
they are flexion, extension, adduction, abduction, circumduction, 
and rotation. 

2. Knee Joint. — The knee is a ginglymoid articulation of large 
size, and provided with numerous ligaments ; the latter are thirteen 
in number — namely, 

Anterior or ligamentum patellae, 

Posterior or ligamentum posticum Winslowii, 

Internal lateral. 

Two external lateral, 

Anterior or external crucial. 

Posterior or internal crucial, 

Transverse, 

Two coronary, 

pgamentum mucosum, ) Uganvenis. 

Ligamenta alana, » . 

Two semilunar fibrocartilages, 

Synovial membrane. 

The first are external io the articulation; the next are 
internal; the remaining three are mere folds of ^novial membrane, 
and have no title to the name of ligaments, in addition to the 
ligaments, there are two fibrocartilages, and a sj^novial membrane. 

The cmterior ligament, or ligamentum patelloe, is the prolongation 

M 
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of the tendon of the extensor muscles of the thi^h downwards to 
the tubercle of the tibia. It is, therefore, no ligament ; and, as 
the patella is simply a sesamoid bone developed in the tendon of 
the extensor muscles for the defence of the 
front of the knee joint, the ligamentum pa- 
tellae has no title to consideration, either as a 
ligament of the knee joint or as a ligament 
of the patella. 

A small hiirsa mucom is situated between 
the ligamentum patellae near its insertion and 
the front of the tibia : and another of larger 
size between the anterior surface of the patella 
and fascia lata. It is the latter which is en- 
larged in housemaid’s knee. 

T1 e potifevior ligayne7it, ligamentum pos^ 
tic am Wlnshnoliy is a broad expansion of 
ligamentous fibres, which covers the whole of 
the posterior aspect of the joint. It is divi- 
sible into two lateral portions, which invest 
the condyles of the femur, and a central 
portion which is depressed, and formed by 
the interlacement of fasciculi passing in different directions. The 
sitrongest of these fasciculi is derived from the tendon of the semi- 
membranosus, and i^asses obliquely upwards and outwards from 
the posterior part of the inner tuberosity of the tibia to the ex- 
ternal condyle of the femur. Other accessory fasciculi are given off 
W the tendon of the popliteus and heads of the gastrocnemius. 
The middle portion of the ligament supports the jjopliteal artery 
and vein, and is perforated by several openings for the passage of 
branches of the azygos articular artery and the nerves of the joint. 

inio'ntallafeiralligampnt is a broad and trapezoid layer of 
ligamentous fibres, attached above to the tubercle on the internal 
condyle of the femur, and below to the inner tuberosity of the tibia. 
It is crossed at its lower part by the tendons of the inner hamstring, 
from which it is separated by a synovial bursa, and it covers in the 
anterior slip of the semi-membranosus tendon and the inferior in- 
ternal articular artery. 

EcCtemai lafcral Jigamenfa. — The Joug external lateral ligament 
is a strong and round cord, which descends from the posterior part 
of the tubercle on the external condyle of the femur to the outer 
part of the head of the fibula. 

The sluirf external lateral ligament is an irregular fasciculus 
situated behind the preceding, arising from the external condyle 
near the origin of the head of the gastrocnemius muscle, and 

* Anterior view of tlie ligaments of the knee joint. 1. Tendon of the qua- 
driceps extensor muscle ot the leg. 2. Patella. 3. Anterior ligament, or 
ligamentum patellfse, near its insertion. 4,4. Synovia 1 numibrane. 5. Internal 
lateral ligament. 6. Long external lateral ligament. 7. Autero-superior 
tibio-fibular ligament 
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inserted into the posterior part of tlie head of the fibula. It is 
firmly connec^ with the external semilunar fibro cartilage, and 
appears principally intended to connect that 
cartilage with the fibula: sometimes it is lost 127.* 

superiorly in the capsular ligament without 
reaching the femur. 

The long external lateral ligament is covered 
in by the tendon of the biceps, and has passing 
beneath it the tendon of origin of the popliteus 
muscle, and the inferior external articular 
artery. 

The true ligaments within the joint are the 
crucial, transverse, and coronary. , 

The anterior^ or cMcryial crncial , 

arises from the depression on the head of the 
tibia in front of the spinous process, and passes 
upwards and backwards to be inserted into the 
inner surface of the outer condyle of the femur, 
as far back as its posterior border. It is smaller 
than the posterior. 

The pontari or, ov internal cro rial lifjamoif, 
arises from the depression on the head of the tibia behind the 
spinous process, and passes upwai'ds and forwards to be inserted 
into the intercondyloid hollow, and outer surface of the inner con- 
dyle of the femur. This ligament is less oblicj^ue and larger than 
the anterior. The anterior crucial ligament limits extension, and 
the i:)Osterior limits flexion ; they also limit rotation when the leg is 
flexca. 

The tran sverfiG ligament is a small slip of fibres which extends 
transversely from the external semilunar fibrocartilage, near its 
anterior extremity, to the anterior convexity of the internal carti- 
lage. 

The coronary ligamcyifs are the short fibres by which the convex 
borders of the semilunar cartilages are connected to the head of the 
tibia and ligaments surrounding the joint. 

The semilnnar fihr oca rtllageit are two falciform plates of fibro- 
cartilage, situated on the head of the tibia around its margin, and 
serving to deepen the surface of articulation for the condyles of the 
femur. They are thick along their convex border ; thin and sharp 
along their concave edge. 

The internal semilu7iar fibrocartilage forms an oval cup for the 

♦ Postorior view of the ligaments of tlio knee joint. 1. Fasciculus of 
ligamentum posticum Winslowii, derived from 2, tlio tendon of tho semi- 
membranosus muscle ; the latter is cut through. 3. The process of the tendon 
which spreads out iu tho fascia of the popliteus muscle. 4. Tho process which 
is sent forwards beneath the internal lateral ligament. 5. Posterior border of 
the internal lateral ligament. G. Long external lateral ligament. 7. Short 
external lateral ligament. 8. Tendon of the popliteus muscle cut through. 
9. Postero-supeiibr tibio-fibular ligament. 

M 2 
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reception of the internal oonclyle of the femnr ; it is connected by 
its convex border with the head of the tibia and internal and pos- 
terior ligaments, by means of its coronary ligament; and by its 
two extremities is firmly implanted into the 
depression before and behind the spinous 
process. The external semilunar flbroco/rti^ 
lage bounds a circular fossa for the external 
condyle ; it is connected by its convex border 
with the head of the tibia, and to the ex- 
ternal and posterior ligaments by its coro- 
nary ligament ; by its two extremities it is 
inserted into the depression between the two 
projections which constitute the spinous pro- 
cess of the tibia. The two extremities of the 
external cartilage being inserted into the 
same fossa, form an almost complete circle, 
and the cartilage being somewhat broader 
than the intern^, nearly covers the articular 
surface of the tibia. 

The external semilunar fibrocartilage, be- 
sides giving off a fasciculus from its ante- 
rior border to constitute the transverse ligament, is continuous by 
some of its fibres with the extremity of the anterior crucial liga- 
ment ; posteriorly it divides into three slips ; one, a strong cord, 
ascends obliquely forwards to be inserted into the anterior part of 
the inner condyle of the femur in front of the posterior crucial liga- 
ment; another is the fasciculus of insertion into the fossa of the 
spinous process ; while the third, of small size, is continuous with 
the posterior part of the anterior crucial ligament. 

The Ug amentum mucosum is a slender conical process of synovial 
membrane enclosing a few ligamentous fibres which proceed from 
the transverse ligament. It is connected, by its apex, with the an- 
terior part of the condyloid notch, and, by its base, is lost in the 
mass of fat which projects into the joint beneath the patella. 

The ala/r ligaments are two fringed folds of synovial membrane, 
extending from the ligamentum mucosum, along the edges of the 
mass of fat to the sides of the patella. 

The synovial membrane of the knee joint is by far the most ex- 
tensive in the body. It invests the cartilaginous surfaces of the 

♦ The right knee joint laid open from the front in order to show the in- 
ternal ligaments. 1. Cartilaginous surface of the lower extremity of the 
femur with its two condyles ; the figure 5 rests on the external ; the figure 3 
on the internal condyle. 2, Anterior crucial ligament. 3. Posterior crucial 
ligament. 4. Transverse ligament. 5. Attachment of the ligamentum mu- 
oosum; the rest has been removed. 6. Internal semilunar fibrocartilage. 
7. External fibrocartilage. 8, Part of the ligamentum patellae turned down. 
9. Bursa situated between the ligamentum patellae, and head of the tibia; 
laid open. 10. Antero-superior tibio-fibular ligament. 11. Interosseous mem- 
brane ; the opening above this membrane is for the passage of the anterior 
tibial arteiy. 
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condyles of the femnr, head of tibia, and inner surface of the 
patella ; it covers both surfaces of the semilunar fibrocartilages ; 
and is reflected upon the crucial ligaments, 
and inner surface of the ligaments which Fig, 129.* 

form the circumference of the joint. On 
each side of the patella it lines the tendinous 
aponeuroses of the vastus internus and 
vastus externus muscle, and forms a pouch 
of considerable size between the extensor 
tendon and front of the femur. It also forms 
the folds in the interior of the joint, called 
“ ligamentum mucosum,** and “ ligamenta 
alaria.” The superior pouch of the synovial 
membrane is supported and raised during 
the movements of the limb by a small 
muscle, the auhcrareusy which is inserted 
into it. 

Between the ligamentum patellae and 
synovial mefnbrane is a considerable mass 
of fat, which presses the membrane towards 
the interior of the joint, and occupies the 
fossa between the condyles. 

Besides the proper ligaments of the ar- 
ticulation, the joint is strengthened in front by the fascia lata, 
which is thicker at the outer than the inner side, by a tendinous 
expansion from the vastus internus, and some scattered ligamentous 
fibres inserted into the sides of the patella. This expansion has 
been termed the capsular ligament. 

Actions , — The knee joint is one of the strongest of the articula- 
tions of the body, while, at the same time, it admits of the most 
perfect degree of movement in the direction of flexion and extension. 
During flexion the articular surface of the tibia glides forward on 
the condyles of the femur ; the lateral ligaments, the posterior, and 

• Longitudinal section of the left knee joint, showing tho reflections of its 
synovial membrane. 1. Cancellous structure of the lower part of the femur, 
2. Tendon of the extensor muscles of the leg. 3. I’atella. 4. Ligamentum 
patella?. 5. Canc(‘llous structure of tho head of the tibia. 6. A bursa situated 
between the ligamentum patellw and head of tho tibia. 7. Mass of fat pro- 
jecting into the cavity of the joint below the patella. *♦ The synovial mem- 
brane. 3. The pouch of synovial membrane wliich ascends between the 
tendon of the extensor muscles of the leg, and front of the lower extremity 
of the femur. 9. One of the alar ligaments; the other has been removed 
with the opposite section. 10, Ligamentum mucosum left entire ; the section 
beii^ made to its inner side. 11. Anterior or external crucial ligament. 
12. Posterior ligament. The plan of the synovial membrane, which is here pre- 
sented to the student, is divested of all unnecessary complications. It may 
be traced from the sacculus (at 8), along the inner surface of the patella; 
then over the adipose mass (7) from which it throws off tho mucous ligament 
(10) ; then over the head of tne tibia, forming a sheath to the crucial liga- 
ments ; then upwards along the posterior ligament and condyles of the femur, 

to the sacculus whence its examination commenced. 
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th^ crucial ligaments are relaxed ; while the ligamentum patellse 
being on the Wretch, serves to press the adipose mass behind it into 
the vacuity formed in the front of the joint. In extension all the 
ligaments are put on the stretch, with the exception of the liga- 
mentum patellm. When the knee is semi-flexed, a partial degree 
of rotation is permitted. 

3. AHiculation between the Tibia and Fibula. — The tibia and 
fibula are held firmly connected by means of seven ligaments — 
namely, 


above. 


Anterior, i 
Posterior, j 
Interosseous membrane, 
Interosseous inferior. 


Anterior, 

Posterior, 

Transverse. 


below. 


The anterior sujperior t ihio-fihular ligament is a strong fasciculus 
of parallel fibres passing, obliquely downwards and outwards from 
the outer tuberosity of the tibia, to the anterior surface of the head 
of the fibula. 

iLhe posterior suj^erior tihio-jjhnlar ligament, thicker and stronger 
than the anterior, is dis230sed in a similar manner on the posterior 
surface of the joint. 

Within the articulation there is a synovial membrane which is 
sometimes continuous with that of the knee joint. 

The interosseous membrane, or superior i nierosseous ligament, is 
a broad layer of aponeurotic fibres which pass oblicpiely downwards 
and outwards, from the sharp ridge on the tibia 
to the inner edge of the fibula, and are crossed at 
an acute angle by a few fibres taking the oppo- 
site direction. The Hgament is deficient above, 
leaving a considerable interval between the bones, 
through which the anterior tibial artery takes its 
course forward to the anterior aspect of the leg ; 
and perforated below, near its lower third, for the 
anterior j^eroneal artery and vein. 

The interosseous membrane is in relation, in 
front, with the tibialis anticus, extensor longus 
digitorum, extensor proprius pollicis, anterior 
tibial vessels and nerve, and anterior peroneal 
artery; behind, the tibialis posticus, flexor 
longus pollicis, flexor longus digitorum, and pos- 
terior peroneal artery. 

The inferior interosseous ligament consists of 
short and strong fibres, which hold the bones firmly together in- 
teriorly, where they are nearly in contact. This articulation is so 


Fig, 130.* 



♦ Posterior view of the ankle joint. 1. Lower part of the interosseous 
membrane. 2. Postero-inferior ligament connecting tlio tibia and fibula. 
8. Transverse ligament. 4. Internal lateral ligament. ,5. Posterior fasciculus 
of the external lateral ligament. C. Middle fasciculus of the external lateral 
ligament, 7. Synovial membrane of the ankle joint. 8. Posterior tuberosity 
of the os calcis. 
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firm, tkat tke fibula is broken when an attempt is made to rupture 
tbe ligament. ^ 

The anterior inferior tihlo-fihulcffr ligament is a broad band, con- 
sisting of two fasciculi of parallel fibres which pass obliquely across 
the anterior aspect of the articulation of the two bones at their in- 
ferior extremity, from tibia to fibula. 

jgoeterior inferior tlbio-fihular ligament is a similar band on 
the posterior surface of the articulation. Both ligaments project 
somewhat below the margin of the bones, and serve to deepen the 
cavity of articulation with the astragalus. 

The transverse ligament is a narrow band of ligamentous fibres, 
continuous with the preceding, and passing transversely across the 
back of the ankle joint between the two malleoli. 

The synovial membrane of the inferior tibio-fibular articulation, 
is a duplicature of the synovial membrane of the ankle joint, reflected 
upwards for a short distance between the two bones. 

Actions. — Between the tibia and fibula there exists a slight degree 
of movement, which is calculated to enable the latter to resist injury 
by yielding for a trilling extent to forcible pressure. 

4. Anhle Joint. — The ankle is a ginglynioid articulation; the 
surfaces entering into its formation are the under surface of the 
tibia with its malleolus and the malleolus of the fibula, above ; and 
the surface of the astragalus with its two lateral facets, below. 
The ligaments are three in number : 

Anterior, Internal lateral, External lateral. 

The anterior llgamoit is a thin, membranous layer, passing from 
the margin of the tibia, to the astragalus, in front of its articular 
surface. It is hi relafiuii, in fronts 
with the tendons of the extensors of 
the great and lesser toes, tibialis an- 
ticus, peroneus tertius, and anterior 
tibial vessels and nerves. Posieriorhf 
it lies in contact with a stratum of 
extra-synovial adipose tissue and the 
synovial membrane. 

The internal lateral or deltoid liga- 
ment is a triangular layer of fibres, 
attached superiorly, by its apex, to 
the internal malleolus ; inferiorly, by 
an expanded base, to the astragalus, 
os calcis, and scaphoid bone. Beneath 
the superficial layer of this ligament is a stronger and thicker 
fasciculus, which connects the apex of the internal malleolus with 
the side of the astragalus. 

* Internal view of the ankle joint. 1. Internal malleolus of the tibia. 
2, 2. Astragalus. 3. Os calcis. 4. Scaphoid bone. 5. Interinil cuneiform 
bone. 6. Internal lateral or deltoid ligament. 7. Anterior ligament. 8. Tendo 
A chillis ; a small bursa is seen interposed between this teudou and the pos- 
terior tuberosity of the os calcis. 


Fig. 131.* 
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Fig. 132." 


The internal lateral li^ment is covered in and partly concealed 
hy the tendon of the tibialis posticns, and, at its posterior part, is 
in relation with the tendon of the dexor longns digitomm, and flexor 
loi^us poUicis. 

^e external lateral ligament consists of three strong fascicnli, 
which proceed from the inner side of the external malleolus, and 
radiate in three different directions. The cmterior faeciculue parsses 
forward, to be attached to the astragalus ; the posterior, backward, 
to be connected with the astragalus posteriorly ; and the middle, 
longer than the other two, descends to be inserted into the outer 
side of the os calcis. 

“ It is the strong union of the fibula,” says Sir Astley Cooper, 
with the tarsal bones, by means of the external lateral ligaments, 
“ which leads to its being more frequently fractured than dislo- 
cated. 

The transverse ligament of the tibia and fibula occupies the place 
of a posterior ligament of the ankle joint. It is in relation^ hehmd, 

with the posterior tibial vessels and 
nerve, and tendon of the tibialis posti-* 
cus muscle; in front, with the extra- 
synovial adipose tissue and synovial 
membrane. 

The synovial membrane invests the 
cartilaginous surfaces of the tibia and 
fibula (sending a duplicature upwards 
between their lower ends), and the 
upper surface and two sides of the 
astragalus. It is then refiected upon 
the anterior and lateral ligaments, 
and on the transverse ligament pos- 
teriorly. 

Actions, — The movements of the 
ankle joint are flexion and extension 

only, without lateral motion. 

6. Articulation of the Tarsal Bones. — The ligaments which con- 
nect the seven bones of the tarsus to each other are of three kinds, — 
Dorsal, Plantar, Interosseous. 

The dorsal ligaments are small fasciculi of parallel fibres, which 
pass from each bone to all the neighbouring bones with which it 
articulates. The only dorsal ligaments deserving of particular men- 
tion, are the external and ^losterior calcaneo-astragaloid, which, with 
the interosseous ligament, complete the articulation of the astraga- 
lus with the os calcis ; the sujjerior and internal calcaneo-cuhoid 



♦ External view of the ankle joint. 1, Tibia. 2. External malleolus of the 
fibula. 8, 8. Astragalus. 4. Os calcis. 6. Cuboid bone. 6. Anterior fasci- 
culus of the external lateral ligament attached to the astragalus. 7. Its 
middle fasciculus, attached to the os calcis. 8. Its posterior fasciculus, 
attached to the astragalus. 9. Anterior ligam3nt of the anlde. 
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ligaments ; and the sumrior astrojgalo-sccuj^oid ligament. TTie in- 
ternal caloaneo-ouboid, and snpemr calcaneo-scaphoid ligament, 
which are closelv united posteriorly in the deep groove whim inter- 
venes between the astragalus and os calcis, separate anteriorly to 
reach their respective bones ; they form the principal bond of con- 
nexion between the first and second range of bones of the foot. It 
is the division of this portion of these ligaments that demands the 
careful attention of the surgeon in performing Chopart’s ope- 
ration. 

The plantar ligaments have the same disposition on the plantar 
surface of the foot ; three of them, however, are of large size, and 
have especial names, viz., the 

C alcaneo-scaphoid , 

Long calcaneo-cuboid, 

Short calcaneo-cuboid. 

The inferior calcaneo-scaphoid ligament is a broad and fibrocar- 
tilaginous band of ligament, which passes forward from the anterior 
and inner border of the os calcis to the edge of 
the scaphoid bone. Besides connecting the os Fig, 133.* 
calcis and scaphoid, it supports the astragalus, 
and forms part of the cavity in which the 
rounded head of the latter bone is received. It 
is lined on its upper surface by the synovial 
membrane of the astragalo-scaphoid articula- 
tion. 

The firm connexion of the os calcis with the 
scaphoid bone, and the feebleness of the astra- 
galo-scaphoid articulation, are conditions fa- 
vourable to the occasional dislocation of the 
head of the astragalus. 

The long calcaneo-cuboid, or ligamentum 
longum plantcB, is a long band of ligamentous 
fibres, which proceeds from the under surface 
of the 08 calcis to the rough surface on the 
under part of the cuboid bone, its fibres being 
continued onwards to the base of the third and 
fourth metatarsal bones. 

This ligament forms the inferior boundary of 
a canal in the cuboid bone, through which the 
tendon of the peroneus longus passes to its in- 
sertion into the base of the metatarsal bone of 
the great toe. 

* Ligaments of the sole of the foot. 1. Os calcis. 2. Astragalus. 3. Tube- 
rosity of the scaphoid bone. 4. Long calcaneo-cuboid ligament. 5. Part 
of the short calcant^o-ciiboid ligament. 6. Calcaneo-scaphoid ligament- 
7. Plantar tarsal ligaments. 8, 8. Tendon of the peroneus longus muscle, 
9. 9. Plantar tarso-metatarsal ligaments. 10, l^lantar ligament of the me- 
tatarso-pholangeal articulation of the great toe ; the same ligament i^ seen 
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The short calGaneo^c^oidt or ligamentum brevo plant ce, is situated 
cdofier to the bones than the long plantar ligament, from which it is 
BepaTated by adipose tissue ; it is broad and extensive, and ties the 
nnider part of the os calcis and cuboid bone firmly together. 

The interosseous ligaments are five in number; they are short 
and strong ligamentous fibres situated between adjoining bones, 
and firmly attached to their rough surfaces. One of these, calca- 


Ilg 134.* 



neo-astragaloid, is lodged in the groove between the upper surface 
of the os calcis and the lower of the astragalus. It is large and 
very strong, consists of vertical and oblique fibres, and serves to 
unite the os calcis and astragalus solidly together. The second 
interosseous ligament, also very strong, is situated between the sides 
of the scaphoid and cuboid bone ; the three remaining interosseous 
ligaments connect strongly together the three cuneiform bones and 
the cuboid. 

The synovial membranes of the tarsus are four in number; one, 

on the other toes. 11. Lateral ligaments of th«^ metatarsal-phalangeal articu- 
lation. 12. Transverse ligament. 13. Lateral ligaments of the phalanges of 
the great toe ; the same ligaments are seen on the other toes. 

* Diagram showing the arr.ing(’ment of the sjmovial membranes of the 
tarsal joints. i. Synovial membrane betwt‘en tlie tibia and astragalus. 
II. That between the back of the astragalus and os calcis. iii. That between 
the astragalus and scaphoid, and b< tween the front of the astragalus and os 
calcis. IV. Between the os calcis and cuboid, v. Betweem the cuneiform 
bones and scaphoid, vi. Between the intenial cuneiforai and metaUrsal of big 
toe. viL Between the middle metatarsal and two oub'r cumuforai bones, viii. Be- 
tween the cuboid and outer metatarsals, ix. Between the third and fourth 
metatarsals. 1. Tibia. 2. Astragalus. 3. Os calcis. 4. Scaphoid. 5. Cuboid. 
6. External cuneiform. 7. Middle, and 8. Intemnl cunedform. 9, 10, 11, 12, 
18. Mptatarsal bones. Interosseous ligaments are shown connecting the 
several bones of the tarsus and metatarsus. 
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for tlie posterior calcaneo-astragaloid articulation ; a second', for the 
anterior calcaneo-astragaloid and .ftstragalo-scaphoid articiilation ; 
occasionally an additional small synovisS membrane is found in the 
anterior calcaneo-astragaloid joint ; a third, for the calcaneo-cuboid 
articulation; and d, fourth, the large tarsal synovial membrane for 
the articulations between the scaphoid and three cuneiform bones, 
the cuneiform bones with each other, the external cuneiform bone 
with the cuboid, and the two external cuneiform bones with the 
bases of the second and third metatarsal bones. The prolongation 
which reaches the metatarsal bones passes forward between the in- 
ternal and middle cuneiform bone. The synovial membrane between 
the two outer cuneiform and second and third metatarsal bones is 
often distinct from the large one ; it is so represented in Fig. 134, 
VII. A small synovial membrane is sometimes met with between 
the contiguous surfaces of the scaphoid and cuboid bone. 

Actions,— ’Th-Q movements permitted by the articulation between 
the astragalus and os calcis, are a slight degree of gliding, in the 
direction and backwards, and laterally from side to side. 
The movements of the second range of tarsal bones are very trifling, 
being greater between the scaphoid and three cuneiform bones than 
in the other articulations. The movements occurring between the 
first and second range are the most considerable ; they are adduc- 
tiou and abducfioh ; and, in a minor degree, which increases 
the arch of the foot, and p<vtension, which flattens the arch. 

6. Tarso-metatarsal Artie ulatioti. — The ligaments of this articu- 
lation are, 

Dorsal, Plantar, Interosseous. 

The dorsal liyaments connect the metatarsal to the tarsal bones, 
and the metatarsal bones with each other. The base of the second 
metatarsal bone, articulating with the three cuneiform bones, re- 
ceives a ligamentous slip from each, while the rest articulating with 
a single tarsal bone receive only a single tarsal slip. 

The pZa?/ far liyamoits have a similar disposition on the plantar 
surface. 

The interosseous liyaoients are situated between the bases of the 
metatarsal bones of the four lesser toes; also between the base of 
the second and third metatarsal bone and the internal and external 
cuneiform bone. 

The metatarsal bone of the second toe being implanted by its base 
between the internal ard external cuneiform bone, is the inost 
strongly articulated of all the metatarsal bones. This disposition 
must be recollected in amputation at the tarso-metatarsal articu- 
lation. 

The synovial moynhranes of the tarso-metatarsal articulation are 
three in number : one for the metatarsal bone of the great toe ; one 
for the second and third metatarsal bone, which is continuous with 
the great tarsal synovial membrane ; and one for the fourth and 
fifth metatarsal bones. 
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Adion ^. — ^The movoments of the metatarsal on the tarsal bones 
and on each other are very slight ; they are such only as contribute 
^ the strength of the foot, by permitting a certain degree of yield- 
ing to opposing forces, 

7* Metata/rso-jphalangeal Articulation. •^Hhe ligaments of this 
articnlation, like those between the first phalanges and metacarpal 
bones of the hand, are, 

Inferior or plantar, Two lateral. Transverse. 

The inferior or plantar ligamentSt thick and fibrocartilaginons, 
form part of the articulating surface of the joint. 

The lateral ligaments, short and very strong, are situated one on 
each side of the joint. 

The transverse ligament is a strong band, which passes trans- 
versely between the plantar ligaments. 

The expansion of the extensor tendon supplies the place of a 
dorsal ligament. 

Actions. — The movements of the first phalanges on the rounded 
heads of the metatarsal bones, are flexion, extension, adduction, and 
abduction, 

8. Articulation of the Phalanges. — The ligaments of the pha- 
langes are the same as those of the fingers, and have the same dis- 
position ; their actions are also similar. They are, 

Inferior or plantar, and. Two lateral. 
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CHAPTER IV. 

OP THE MUSCLES. 

Muscles are the moving organs of the animal frame ; they con* 
stitute by their size and number the great bulk of the body, upon 
which they bestow form and symmetry. In the limbs they are 
situated around the bones, which they invest and defend, while they 
form to some of the joints a principal protection. In the trunk 
they are spread out to enclose cavities and constitute a defensive 
wall, capable of yielding to internal pressure, and again returning 
to its original position. 

Their colour presents the deep red which is characteristic of flesh, 
and their form is variously modified, to execute the varied range of 
movements which they are required to effect. 

Muscle is composed of a number of parallel fibres placed side by 
side, and supported and held together by a delicate web of areolar 
tissue ; so that, if it were possible to remove the muscular substance, 
we should have remaining a beautiful reticular framework, possess- 
ing the exact form and size of the muscle without its colour and 
solidity. Towards the extremity of the organ the muscular fibre 
ceases, and the fibrous structure becomes aggregated and modified, 
so as to constitute those glistening fibres and cords by which the 
muscle is tied to the surface of bone, and which are called tmdons. 
Almost every muscle of the body is connected with bone, either by 
tendinous fibres, or by an aggregation of those fibres constituting a 
tendon ; and the union is so firm that, under extreme violence, the 
bone itself breaks rather than permit the separation of the tendon 
from its attachment* In the broad muscle the tendon is spread out 
so as to form an expansion, called aponetirosie (otto, long^ ; v€vpop* 
nervus, a nerve widely spread out). 

Muscles present various modifications in the arrangement of their 
fibres in relation to their tendinous structure. Sometimes they are 
longitudinal, and terminate at each extremity in tendon, the entire 
muscle being fusiform in shape; in other situations they are dis- 
posed like the rays of a fan, converging to a tendinous point, as the 
temporal, pectoral, glutei, &c., and constitute a radiate muscle* 
Again, they are penniform, converging like the barbs of a feather 
to one side of a tendon, which runs the whole length of the muscle, 
as in the peronei ; or hipenniform^ converging to both sides of the 

• The ancients named all the white fibres of the body vtupa; the term has 
since been limited to the nerves. 
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tendon. In other muscles the fibres pass obliquely from the sur- 
face of a tendinous expansion spread out on one side, to that of an- 
other extended on the opposite side, as in the semi-membranosus ; 
or, they are composed of penniform or bipenniform fasciculi, as in 
the deltoid, and constitute a compound muscle. 

The nomenclature of muscles is defective and confused, and is 
generally derived from some prominent character which the muscle 
presents ; thus, some are named from theii situation, as the tibialis, 
peroneus, brachialis, temporalis ; others from their use, as the flexors, 
extensors, adductors, abductors, levators, tensors, sphincters, &c. 
Some again from their form, as the trapezius, triangularis, deltoid, 
rhomboideus, scalenus, orbicularis, &c. ; and others from their direc- 
tion, as the rectus, obliquus, transversalis, &c. Certain muscles have 
received names expressive of their attachments, as the stemo-mas- 
toideus, steruo-hynoideus, &c. ; and others, of their divisions, as the 
biceps, triceps, digastricus, complcxus, <fec. 

In the description of a muscle we express its attachment by the 
words “ origin” and “ insertion” : the term origin is generally ap- 
pHed to the more fixed or central attachment, or to the point to- 
wards which the motion is directed, while insortion is assigned to 
the more moveable point, or to that most distant from the centre ; 
but there are exceptions to this principle, and as many muscles pull 
equally towards both extremities, the use of such terms must be 
regarded as arbitrary. 

In structure, muscle is composed of bundles of fibres of variable 
size called fasciculi, which are enclosed in an areolar membranous 



135 .* investment or sheath, and 

pjHi the latter is continuous 
with the areolar frame- 
work of the fibres. Each 
fascindus is composed of 
a number of smaller bun- 
dies, and these of single 
fibres, which from their 
minute size and inde- 
pendent appearance, have 
been distinguishe<l by the 
name of ultimate fibres. The ultiowte Jihre is found by micro- 
scopic investigation to be itself a fasciculus (ultimate fascicidus), 
made up of a number of ultimaio fihiils enclosed in a delicate 






sheath, the myolemma or sarcolemma. Two kinds of ultimate 


muscular fibre exist in the animal economy ; viz., that of voluntary 
or animal life, striated muscle ; and that of involuntary or organic 
life, smooth muscle. 


The ultimate fibre of animal life is known by its size, by its uni- 
formity of calibre, and especially by the transverse markings which 
occur at minute and regular distances. It also presents other 


Striated muscular fibre separating into fibrillee. 
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marki^ or striae, having a longitudinal direction, which indicate 
the existence of fibrillae within th^«nyolemnia. The myolenxma, or 
sarcolemma, the investing sheath of the ultimate fibre, is thin, 
homogeneous, transparent, and elastic. 

According to Bowman,* the ultimate fibres or fasciculi are poly- 
hedral in shape and various in size ; the polyhedral form being due 
to mutual pressure, and the variety 
of size besides being met with in a 
single muscle, being also charac- 
teristic of difierent classes, genera, and 
even sexes of animals : thus the average 
diameter of the ultimate fibre in the 
human female is in the male , 
the average of both being in round 
numbers largest fibres are 

met with in fishes, in which they ave- 
rage 2 ^^ ; the next largest are found in 
man ; while^ in other classes they range in the following order : — 
insects reptiles ; mammalia g-ty ; birds 

The ulihnafe fibrils of voluntary muscle are seen under the 
microscope to be composed of alternate colourless and dark por- 
tions, of about equal breadth, the light portions having frequently 
a secondary faint line drawn across the middle of each. The 
composition, of these ultimate fibrils is still uncertain. Some 
anatomists suppose that the dark portions occui)ied by a peculiar 
semi-fluid material, called sarcoiis maffrr’* (the individual dark 
spaces being called sarcous elements'*)^ and the lighter portions of 
a more fluid and hence less highly refracting matter; in this 
opinion Erasmus Wilson fully concurs. But of the nature of the 
sarcous matter we know nothing, except that in it chiefly the con- 
tractility of the muscle resides. Carpenter 
thinks that he can distinguish a pellucid 
area at the sides of the sarcous elements as 
well as above and below, and hence he con- 
cludes that they are in reality cells, filled 
with a highly refracting substance ; this how- 
ever has not been confirmed by subsequent 
observers. 

The fibres of voluntary muscle cleave most 
readily in the longitudinal direction, pro- 
ducing fibrils, but they sometimes cleave transversedy, so as to 
produce flat disks (Fig. 137). Bowman was of opinion that both 

* On the Minute Structure and Movements of Voluntary Muscle. Philo- 
sophical Transactions, 1840. 

f Transverse section of ultimate fibres of the biceps after Bowman. In 
this figure the polyhedral form of the fibres is seen, and their composition of 
ultimate fibrils. 

t Ultimate fibre, in which the transverse splitting into disks, in the direction 
of the constrictions of the ultimate fibrils, is seen. After Bowman. 
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thft loagittidmd aiad traasTeree deavage ware alike aoddentaJ, and 
that no snch division existed in living muscle; other observers have 
however concluded that the fihriU do actually exist during life, but 
that the iuks are the result of maceration. 

• Under a high microscopic power numerous nuclei may be ob- 
served in the fibres ; they are connected with the inner surface of 
the sarcolemma,and are more distinctly visible 
in fo0tal muscle, but can also be traced 
in that of adult life by the addition of 
some weak acid. They ftequentlj contain 
nucleoli, and there is little doubt that they 
are the nuclei of the cells from which the 
muscle was developed. Kolliker considers 
that each fibre arises from a single cell, by its 
longitudinal extension, and not as some sup- 
pose by the aggregation of several. 

The following is a brief account of Mr. 
Wilson’s own investigations : — 

“ The ultimate fibril of animal life is cylin- 
drical when isolated, and probably polyhedral from pressure when 
forming part of an ultimate fibre or fasiculus. It measures in 
diameter of an inch, and is composed of a succession of cells 

connected by tneir flat surfaces. The cells 
are filled with a transparent substance, 
which may be termed mydine. The myoline 
differs in density in different cells, and from 
this circumstance bestows a peculiarity of 
character on certain of the cells. For ex- 
ample, when a fibril in its passive state is 
examined, there will be seen a series of dark 
oblong bodies separated by light spaces of 
equal length; now, the dark bodies are each 
composed of a pair of cells containing the 
densest form of myoline, and are hence 
highly refractive, while the transparent 
spaces are constituted by a pair of cells 
containing a more fluid myoline. When the 
fibrils are collected together so as to form an 
ultimate fibre or fasciculus, the appearance 
of the cell is altered : those which look dark in the single fibnl, that is 
the most refractive, being ranged side by side, constitute the bright 


Fig. 139. t 


<1 


• Mass of ultimate fibres from the pectoralis major of the human foetus, at 
nine months. Those fibres have been immersed in a solution of tai*taric acid, 
and their “numerous corpuscles, turned in various directions, some presenting 
nucleoli,” are shown. After Bowman. 

t Structure of the ultimate muscular fibril and fibre of animal life. 

A. Ultimate muscular fibril in the state of partial contraction. B. The same 
in the state of ordinary relaxation. This fibril measured of an inch in 
diameter, c. A similar fibril put upon the stretch, and measuring tahns of 
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Fig. 140.* 


band ; while the transparent cells of like single fibril are tke shaded 
striae of the fibre. 

When the ultimate fibril is very much stretched, the two highly 
refractive cells appear each to oe double ; while the transparent 
space is evidently composed of four cells.” 

The ultimate fibre of organic Ufe, or smooth muscular fibre, is a 
simple homogeneous filament mucn smaller than the fibre of animal 
life, flat, smooth, and without transverse markings. Tt is of a 
fusiform shape, and various length, and consists of a thin external 
membrane, blended with a soft, homogeneous or finely granular 
contained substance. These fibres were originally rouna nucleated 
cells, which have become elongated into a fusiform shape, and sub- 
sequently grown into the dimensions of fibres. When of small size 
they have a single nucleus; but in the 
longer fibre a succession of nuclei may be 
observed from point to point, and the 
nucleus is sometimes so much elongated 
as to deserve the title of columnar. The 
fusiform cells are united into little bundles 
or fasciculi by an adhesive interstitial sub- 
stance, and the fasciculi, which are some- 
times round and sometimes flat, are 
bound together into larger bundles by 
areolar tissue and fine elastic fibres ; the 
interspaces of the bundles being occupied 
by vessels and nerves, the former in great 
abundance. 

Organic or smooth muscle is distributed 
abundantly in the animal frame, and is 
met with in all situations where a distinct 
contractile power, independent of mere 
elasticity, is required ; for example, in the 
ahmentary canal, from the middle of the 
oesophagus to the internal sphincter ani ; 
in the posterior segment of the trachea, 
and in the bronchial tubes to their finest 



an inch in diameter, n. Plan of a portion of an ultimate fibre, showing the 
manner in which the transverse striae are produced by the collocation of the 
fibrils. 

Nos. 1, 1. The pair of highly refractive cells ; they form the dark parts of 
the single fibrils, but the bright parts of tho fibre D. In the stretched fibril 
C, each cell has the appearance of being double. 2, 2. The pair of less re- 
fractive cells, light ill the single fibrils, but forming the shaded stria in D. 
The transverse septum between these colls is very conspicuous ; and in c two 
other septa are seen to exist, making the number of transparent cells four. 
In D, the tier of cells immediately above the dark tier is partially illumined 
from the obliquity of the light. By an error on the part of the engraver the 
boundary lines of the fibnl are omitted in A B and c. 

♦ Non-stria ted muscular fibre ; at 6, in its natural state; at cr, showing the 
nuclei after the action of acetic acid. 
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ramifioatioiis ; in the excretory ducts of various glands, as Wharton’s 
duct, the ductus communis choledochus, the calices and pelvis of the 
kidneys ; the ureters, bladder, and urethra ; on the testes around 
the vasa deferentia and vesiculas seminales, the prostate, Oowper’s 
glands, and in the substance of the corpora cavernosa; in the 
Fallopian tubes, uterus and vagina ; in the middle coat of arteries, 
veins, and lymphatic vessels ; in the iris ; and in the corium of the 
skin, particularly in the areola and nipples of the mammary glands, 
in the dartos of the scrotum, and around the hair follicles, and 
many of the sudoriferous and sebaceous ducts. 

The development of muscular fibre is effected by means of the 
formation oi nucleated cells out of an original blastema, and 
the conversion of those cells into the tubuli of ultimate fibres, 
while their contents, by a subsequent developmental action, are 
transformed into ultimate fibrils. In the muscular fibre of organic 
life the process seems to stop short of the formation of fibrillae ; 
the cell-contents retaining their original homogeneous or granular 
character. 

Muscles are divided into two great classes, voluntary and in- 
voluntary, to which may be added, as an intermediate and connect- 
ing link, the muscle of the vascular system, the heart. 

The voluntary f or system of animal lifcy is developed from the 
intermediate or vascular layer of the germinal membrane, and com- 
prehends the whole of the muscles of the limbs and trunk. The 
involuntary i or organic system^ is also developed from the inter- 
mediate layer, and constitutes the thin muscular structure of the 
intestinal canal, urinary passages, and internal organs of genera- 
tion. Near the commencement of the alimentary canal at the 
middle of the oesophagus, and near its termination at the anus, the 
muscular coat is formed by a blending of the fibres of both classes. 
The heart is also developed from the middle, or vascular layer of 
the germinal membrane ; and although involuntary in its action is 
composed of ultimate fibres, having the transverse strise of the 
muscle of animal life. Striated muscle is also found around the 
venae cavae near the heart, in the upper half of the oesophagus, and 
in the round ligaments of the uterus. 

The muscles may be arranged in conformity with the general 
division of the body into — 1. Those of the head and neck. 2. Those 
of the trunk. 3. Those of the upper extremity. 4. Those of the 
lower extremity. 

MUSCLES OF THE HEAD AND NECK. 

The muscles of the head and neck admit of subdivision into those 
of the head and face and those of the neck. 

Muscles of the Head and Face. — These muscles may be divided 
into groups corresponding with the natural regions of tne head and 
face ; the groups are eight in number, namely, 

1. Cranial group. 3. Ocular group. 

2. Orbital ffrouD. 4. Nasal group. 
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5. Superior labial group. Maxillary group, 

6. Inferior labial group. “8. Auricular group. 

Tbe muscles of each of these groups may be thus arranged — 


1. Orcmial group. 
Occipito-frontalis. 

2. Orbital group. 
Orbicularis palpebrarum, 
Corrugator supercilii, 
Tensor tarsi. 

3. Oc/ular group. 
Levator palpebrae, 

Eectus superior, 

Eectus interior, 

Eectus internus, 

Eectus externus, 
Obliquus superior, 
Obliquus interior. 


6. Superior labial group, 

(Orbicularis oris), 

Levator labii superioris alaeque 
nasi, 

Levator labii superioris proprius, 
Levator anguli oris, 

Zygomaticus major, 

Zygomaticus minor, 

6. Inferior labial group. 
(Orbicularis oris),* 

Depressor labii inferioris, 
Depressor anguli oris, 

Eisorius Santorini, 

Levator labii inferioris. 


4. Nasal group. 
Pyramidalis nasi. 
Compressor naris. 
Dilatator naris, 
Depressor alee nasi. 


7. Maxillary group. 
Masseter, 

Temporalis, 

Buccinator, 
Pterygoideus externus, 
Pterygoideus internus. 


8. Auricular group. 


Attollens aurem, 
Attrahens aurem, 
Eetrahens aurem. 


1. Cranial Group. — Occipito-frontalis. 

Dissection . — The occipito-frontalis is to be dissected by making 
a longitudinal incision along the vertex of the head, from the 
tubercle on the occipital bone to the root of the nose ; and a second 
incision along the forehead and around the side of the head, to join 
the two extremities of the preceding. Dissect the integument and 
superficial fascia carefully outwards, beginning at the anterior angle 
of the flap, where the muscular fibres are thickest, and remove it 
altogether. This dissection requires care ; for the muscle is very 
thin, and without attention would be raised with the integument. 
There is no deep fascia on the face or head, nor is it required ; for 
here the muscles are closely applied against the bones, upon which 
they depend for support, whilst in the extremities the support is 
denved from the dense layer of fascia by which they are invested, 
and which forms for each muscle a distinct sheath. 


* The orbicularis oris, from encircling the mouth, belongs necessarily to 
both the superior and inferior labial region j it is therefore enclosed within 
parantheses. 

s 2 
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The OcciPiTO-PEONTAWS (epicranius) is a broad muscTilo-aponeti- 
rotio layer, which covers the whole side of the vertex of the skiiU, 
from the occiput to the eyebrow. It arises by tendinous fibres from 
the outer two-thirds of the superior curved hne of the occijjital, and 
from the mastoid portion of the temporal bone. Its insertion, takes 
place by means of the blending of the fibres of its anterior portion 
with those of the orbicularis palpebrarum, corrugator supercilii, 
levator labii superioris alseque nasi, and pyramidalis nasi. The 
muscle is fleshy in front over the frontal bone (frontalis) and behind 
over the occipital (occipitalis), the two portions being connected by 
a broad aponeurosis. The two muscles, together with their apo- 

neurosis, cover the whole ver- 
jitg. 141.* skull, hence their 

designation galea capitis ; they 
^ are loosely adherent to the 

pericranium, but closely to the 

«/| the forehead. At the siles of 

aponeurotica) is attached to the 
^ mastoid process and 

processus auditorius, and, be- 
temporal 

fascia, is connected with the 
# malar bone, and ex- 
y 0 ternal boundai^ of the orbit. ^ 

/ ' ' in relation by its external sur- 

f / ** ** frontal and supra- 

\ / orbital vessels, supraorbital 

y \ and facial nerve, temporal 

\/ vessels and auriculo-temporal 

V nerve, occipital vessels and 

nerves, and integument, to 
which last it is closely adherent. Its mider surface is attached 

♦ Muscles of the head and face. 1. Frontal portion of the occipito-fron- 
talis. 2. Its occipital portion. 3. Its aponeiirosib. 4. Orbicularis palpebra- 
rum, which conceals the corrugator supercilii and tensor tai&i. 5. Pyramidalis 
naw. 6. Compressor naris. 7. Orbicularis oris. 8. Levator labii superioris 
almque nasi ; the adjoining fasciculus Ix'tween ciphers 8 and 9 is the labial 
portion of the muscle. 9. Levator labii superioris proprius ; the lower part of 
the levator anguli oris is seen between the muscles 10 and 11. 10. Zygoma- 
ticus minor. 11. Zygomaticus major. 12. Depressor labii inferioris. 13. De- 
pressor anguli oris. 14. Levator labii inferioris. 15. Superficial portion of 
the masseter. 16. Part of its deep portion. 17. Attrahens aurem, 18. Buc- 
cinator. 19. Attollens aurem. 20. Temporal fascia covering the temporal 
muscle. 21. Eetrahens aurem. 22. Anterior belly of the digastricus; the 
tendon is seen passing through its aponeurotic pulley. 23. Stylo-hyoid muscle 
pierced by the posterior belly of the digastricus. 24. Mylo-hyoideus. 25. Upper 
part of the stemo-mastoid. 26. Upper part of the trapezius. The muscle 
between 26 and 26 is the splenius. 
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to the pOTcranium by a loose cellular tissue, which permits con- 
siderable movement. ^ 

Nerve Su]oply . — Posterior or occipital portion by the posterior 
auricular ; frontal portion by the temporal — both branches of the 
facial. 

Action , — To raise the eyebrows, thereby throwing the integument 
of the forehead into transverse wrinkles. Some persons have the 
power of moving the entire scalp on the pericranium by means of 
these muscles. 

2. Orbital Group . — 

Orbicularis palpebrarum, Corrugator supercilii, Tensor tarsi. 

Dissection . — The dissection of the face is to be effected by con- 
tinuing the longitudinal incision of the vertex of the previous dis- 
section onwards to the tip of the nose, and thence downwards to the 
mar^n of the upper lip ; then carry an incision along the margin of 
the lip to the angle of the mouth, and transversely across the face 
to the angle of the' lower -jaw. Lastly, divide the integument in 
front of the external ear upwards to tne transverse incision which 
was made for exposing the occipito-frontalis. Dissect the integu- 
ment and superficial fascia carefully from the whole of the region 
included by these incisions, and tne present and two following 
groups of muscles will be brought into view. 

The Okbicuxaris palpebrarum is a sphincter muscle, surround- 
ing the orbit and eyelids, and consists of two portions, external and 
internal. The external or orbital portion arises from a short 
tendon, tendo palpebrarum (tendo oculi), situated at the inner angle 
of the eye, from the nasal process of the superior maxillary and 
angular process of the frontal bone ; it encircles the orbit, and is 
inserted into the inner border of the orbit and lower border of the 
tendo palpebrarum, some of its fil)res being continuous with the 
upper segment. The internal portion (palpebralis) forms a curved 
plane of fibres on the eyelids, thinner and paler than the orbital 
portion ; externally these fibres are attached to the external palpebral 
ligament and border of the orbit, some being continuous with the 
orbital portion ; internally they are attached to the borders of the 
lacus lachrymalis and tendo palpebrarum. The borders of the 
palpebralis nearest the edges of the lids are thicker than the rest, 
and termed ciliaris. The ciliaris is redder than the rest of the 
palpebralis, and continuous with the tensor tarsi ; it is probably 
the active cause in the production of entropium. 

The tendo palpebrarum (tendo oculi), about two lines in length 
and one in breadth, is attached by one end to the nasal process of 
the superior maxillary bone, close to the edge of the orbit ; the other 
end bifurcates to be inserted into the inner extremities of the tarsal 
cartilages ; from its inner side is given off a process which spreads 
over the lachrymal sac, and is attached to the crest of the lachrymal 
^one ; this is the reflected aponeurosis of the tendo palpebrarum, 
Band serves to protect the lachrymal sac. 
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the ^rioBteum of the floor of the orbit, and inferior oblique 
tnusde. 

Nerve SwpjpZi/.— Inferior division of the third nerve. 

The Ebctus iNTEKinJs (adductor) ; the thickest and shortest of 
the straiffht muscles, arises from the common tendon, and from the 
fibrous sheath of the optic nerve ; and is inserted into the inner 
surfe»ce of the globe of the eye at two lines from the margin of the 
cornea. 

Relations, — ^By its internal surface with the optic nerve, adipose 
tissue of the orbit and eyeball. By its outer surface with the 

periosteum of the orbit ; by its 
Fig. 142.* ^ upper border with the anterior 

and posterior ethmoidal ves- 
sels, nasal and infra-trochlear 
nerve. 

Nerve Supply. — Inferior di- 
vision of the third nerve. 

The Rectus exteenus (ab- 
ductor) the longest of the 
straight muscles, arises by two 
heads, one with the origin of 
the superior rectus, from the 
margin of the optic foramen, 
the other partly from the com- 
mon tendon, and partly from the lower margin of the sphenoidal 
fissure ; the nasal, third, and sixth nerve passing between them. It 
is inseHed into the outer surface of the globe of the eye, a little 
more than two lines from the margin of the cornea. 

Relations.-— By its internal surface with the third, nasal, sixth, 
and optic nerve, ciliary ganglion and nerves, ophthalmic artery and 
vein, adipose tissue of tne orbit, inferior oblique muscle, and eye- 
ball. By its external surface with the periosteufci of the orbit and 
lachrymal gland; by the upper border with the lachrymal vessels 
and nerve. 

Nerve Supply. — The sixth-nerve. 

The recti muscles present several characters in common ; thus, 
they are thin, have each the form of an isosceles triangle, bear the 
same relation to the globe of the eye, and are inserted in a similar 
manner into the sclerotic, at about two lines from the circum- 
ference of the cornea. The points of difference relate to thickness 
and length ; the internal rectus is the thickest and shortest, the 
external the longest, and the superior the most thin. The insertion 
of the four recti into the globe of the eye forms a tendinous expan- 
sion, which is continued as far as the margin of the cornea, and is 
termed tunica albuginea. 

* Muficles of the eyeball? the view is taken from the outer side of the 
right orbit. 1. Levator palpebrae. 2. Superior oblique. 3 Superior rectus. 
4. Out outer end of the external rectus. 5. The two heads of origin of the 
external rectus. 6. Optic nerve. 7. Internal rectus. 8. Inferior rectus. 
9, Inferior oblique. 
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Tlie Obliquus supebior (troclil^ans) is a fusiform muscle oHemg 
from tlie margin of the optic fotamen, and from the fibrous sheath 
of the optic nerve ; it passes forward to the pulley at the internal 
angular process of the frontal bone ; its tendon is then reflected 
outwards beneath the superior rectus to the outer part of the globe 
of the eye, where it is ins&rted into the sclerotic coat, at about 
midway between the marpn of the cornea and the optic nerve. 
The trochlea or pulley of the superior oblique muscle is a fibro- 
cartilaginous ring attached to the depression beneath the internal 
angular process of the frontal bone. I'he ring is flat, about a line 
in width, and provided with a synovial membrane, which is con- 
tinued, together with a fibrous sheath, for a short distance, upon 
the tendon. Sometimes the ring is supported, or in part formed, by 
a process of bone. 

. Relations. — By its superior surface with the fourth nerve, supra- 
trochlear nerve, and periosteum of the orbit. By the inferior 
surface with the adipose tissue of the orbit, upper border of the 
internal rectus, and the vessels and nerves crossmg that border. 

Nerve Supply. — The fourth nerve. 

The Obliquus inferior, a thin and narrow muscle, arises from 
the inner margin of the superior maxillary bone, immediately 
external to the lachrymal ^oove, and passes beneath the inferior 
rectus, to be inserted into the outer and posterior part of the eye- 
ball, at about two lines from the entrance of the optic nerve. 

lielafions. — By its superior surface with the inferior rectus 
muscle and eyeball; by the inferior surface with the periosteum 
of the floor of the orbit, and external rectus. 

Nerve Supply. — Inferior division of the third nerve. 

The muscles of the orbit are separated from the globe of the eye- 
ball and structures immediately surrounding the optic nerve, by a 
fascia, which is continuous with the broad tarsal ligament and 
tarsal cartilages. This fascia is termed tunica vaginalis oculi, or 
capsule of Tenon. It is pierced anteriorly, for the passage of the 
six orbital muscles, by six openings, through which the tendons of 
the muscles play as through pulleys. The use assigned to it is to 
protect the eyeball from the pressure of its muscles during their 
action ; by its means, also, the recti muscles are enabled to give a 
rotatory movement to the eyeball ; and in brutes antagonize the 
retractor muscle. 

Actions. — The levator palpebrae raises the upper eyelid. The 
four recti, acting singly, pull the eyeball in the four directions : 
upwards, downwards, inwards, and outwards. Acting by pairs, 
they carry the eyeball in the diagonal of these directions, viz., 
upwards and inwards, upwards and outwards, downwards and in- 
wards, downwards and outwards. Acting all together, they directly 
retract the globe within the orbit. The superior oblique muscle, 
acting alone, rolls the globe inwards and forwards, and carries the 
pupil outwards and downwards to the lower and outer angle of the 
orbit. The inferior oblique acting alone, rolls the globe outwards 
and backwards, and carries the pupil outwards and upwards to the 
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upper and outer angle of tLe eye. Both, muscles acting together 
draw the eyeball forward, and give the pupil that slight degree of 
eversion which enables it to admit the largest field of vision. 

4. Nasal Group , — 

Pyramidalis nasi, Dilatator naris, 

Compressor naris, Depressor alee nasi. 

The Pyramidalis nasi is a small pyramidal slip of muscular 
fibres sent downwards on the bridge of the nose by the occipito- 
frontalis. It is inserted into the ten- 
Fig 143.* dinous expansion of the compressor 

naris. 

Relations, — By its upper surface yfith. 
the integument; by its under surface 
with the periosteum of the frontal and 
nasal bone. Its outer border corre- 


narrow cellular space. 

Nerve Supply. — Infraorbital branch 
of facial. 

The OoMPRE'^soR NARIS (transversus 
nasi) is a thin and triangular muscle ; 
it arises by its apex from the canine 
fossa of the superior maxillary bone, 
and spreads out upon ti^e side of the 
no&e into a thin tendinous expansion, 
which is continuous across the ridge 
with the muscle of the opposite side. 
It is connected at its origin with a 
muscular fasciculus which is attached 
to the nasal process of the superior 
maxillary bone immediately below the 
origin of the levator labii superioris 
alaeque nasi. This muscular slip was 
termed by Albinus, muscalus ayiovialus, from its attachment to 
bone by both ends ; and by Santorinus, rnusculus rhomhoideus. 

Relations. — By its superficial surface with the levator labii 
superioris proprius, levator labii superioris alaeque nasi, and integu- 
ment; by its deep surface with the superior maxillary and nasal 
bone, and with the alar and lateral cartilage of the nose. 

* Muscles of the nose ; after Arnold. 1. Pyramidalis nasi. 2. Upper part 
of the levator labii superions aleeque nasi turacd aside. 8. Compressor naris. 
4. Musculus anomaluB. 6. Levator proprius alee nasi anterior. 6. Levator 
proprius alte nasi posterior. 7. Part of the depressor alee nasi. 8. Upper seg- 
ment of the orbicularis oris, 9. Naso-labialis. 10. Fasciculi accessoni of the 
orbicularis.* 11. A small muscle termed by Arnold, compressor narium minor ; 
it extends between the end of the nose and the alar cartilage. Its existence is 
doubtful. 


spends with the edge of the orbicularis 
palpebrarum ; its inner border with its 
fellow, from which it is separated by a 
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Nerve 8ii^ply > — Infraorbital br^ch of facial. 

The DiLATAToa nabis is a thin and indistinct muscular apparatus 
expanded on the ala of the nostril, and consisting of an anterior 
and posterior slip. The anterior slip (levator proprius alee nasi 
anterior) arises from the upper border and surface of the alar carti- 
lage, and is inserted into the integument of the border of the nos- 
tril. The posterior slip (levator proprius alas nasi posterior) arises 
from the nasal process of the superior maxillary bone, and sesamoid 
cartilages, and is inserted into the integument of the border of the 
nostril, its posterior half. These muscles are difficult of dissection, 
from the close adhesion of the integument with the nasal cartilages. 

Ne'i've Supply. — Infraorbital branch of facial. 

The Depressor al^ nasi (myrtiformis) is brought into view by 
drawing upwards the upper Hp and raising the mucous membrane. 
It arises from the superior maxillary bone in front of the roots of 
the second incisor and canine tooth (myrtiform fossa), and passes 
upwards and inwards to be inserted into the posterior part of the 
columna and ala nasi. • It is closely connected with the deep sur- 
face of the orbicularis. 

Relations. — By its superficial surface with the mucous mem- 
brane of the mouth, orbicularis oris and levator labii superioris 
alasque nasi ; by its deep surface with the superior maxillary bone. 

Nerve Supply. — Infraorbital branch of facial. 

Actions^— pyramidalis nasi, as a point of attachment of the 
occipito-frontalis, assists that muscle in its action : it also draws 
down the inner angle of the eyebrow, and by its insertion fixes the 
aponeurosis of the compressores narium, and tends to elevate the 
nose. The compressores narium appear to act in expanding rather 
than compressing the nares ; hence probably the collapsed state of 
the nares from paralysis of these muscles in the last moments of 
hfe, or in compression of the brain. The dilatator naris is a dilator 
of the nostril, and the depressor alas nasi draws downwards both 
the ala and columna of the nose, the depression of the latter being 
assisted by the naso-labialis. 

5. Superior Labial Group . — 

Orbicularis oris, Levator anguli oris, 

Levator labii superioris alaeque nasi, Zygomaticus major. 
Levator labii superioris proprius, Zygomaticus minor. 

The Orbicularis oris is a sphincter muscle, completely sur- 
rounding the mouth, and ])OS8essing consequently neither ori^n nor 
insertion. It is composed of two thick semicircular planes of fibres, 
which embrace the rima of the mouth, and interlace at their extre- 
mities, where they are continuous with the fibres of the buccinator 
and the other muscles connected with the angle of the mouth. The 
upper segment is attached by means of a small muscular fasciculus 
(naso-labiahs) to the columna of the nose : and other fasciculi con- 
nected with both segments, and attached to the maxillary bones, arc 
termed “ accessorii.” Several anatomists consider the orbicularis 
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as composed of two portions, internal or ma/rginaly in immediate 
contact witL the lips, and thick ; and external, broad and thin ; 

separation between the two being indicated by the coronary 
arteries. 

^ Mdations. — ^By its euperficial surface with the integument of the 
lips, with which it is closely connected. By its deep surface with 
the mucous membrane of the mouth, the labial glands and coronary 
arteries being interposed. By its circumference with the numerous 
muscles which move the lips, and by the i/nner border with the 
mucous membrane of the rima of the mouth. 

Nerve Supply. — Infraorbital and buccal branches of the facial. 

The Levator labii superioris amque nasi (pyramidalis) is 
a thin triangular muscle ; it arises from the upper part of the nasal 
process of the superior maxillary bone ; and, becoming broader as 
it descends, is inserted by two portions, one into the ala of the 
nose, the other into the orbicularis oris and upper lip. 

Bslations. — By its superficial surface with the orbicularis palpe- 
brarum, facial artery, and integument. -By its deep surface with 
the superior maxillary bone, musculus anomalus, compressor naris, 
dilatator naris, and alar cartilage. 

Nerve Supply. — Infraorbital branch of facial. 

The Levator labii superioris proprius (incisorius) is a thin 
quadrilateral muscle ; it arises from the lower border of the orbit, 
immediately above the infraorbital foramen, and passing obliquely 
downwards and inwards, is Inserted into the integument of the upper 
lip, its deep fibres being blended with those of the orbicularis. 

Relations. — By its superficial surface with the lower segment of 
the orbicularis palpebrarum, facial artery, and integument. By its 
deep surface with the compressor naris, levator anguli oris, orbicu- 
laris oris, and infraorbital artery and nerve. 

Nerve Supply. — Infraorbital branch of facial. 

The Levator anguli oris (caninus) arises from the canine fossa 
of the superior maxillary bone, and passes obliquely outwards to be 
inserted into the angle of the mouth ; its fibres being continued into 
the inferior segment of the orbicularis, and depressor anguli oris. 

Relations. — By its superficial surface with the levator labii supe- 
rioris proprius, branches of the infraorbital artery and nerve, and 
inferiorly with the integument. By its deep surface with the supe- 
rior maxillary bone and buccinator muscle. 

Nerve Supply. — Infraorbital branch of facial. 

The Zygomatic muscles are two slender fasciculi of fibres which 
arise from the malar bone, and are inserted into the upper lip. 
The zygomaticus major descends to the angle of the mouth, and is 
continuous with the inferior segment of the orbicularis, depressor 
anguli oris, and risorius Santorini. The zygomaticus minor, lying 
in front of the major, becomes connected with the outer border of 
the levator labii superioris proprius, and is attach^ to the integu- 
ment of the upper lip. This muscle is often wanting. 

Relations, — The zygomaticus major is in relation by its supers 
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fidal emface witL the lower sejfment of the orbicularis palpebrarum 
above, and with the fat of the cheek and integument for tne rest of 
its extent. By its deep surface with the malar bone, masseter, 
buccinator, and facial vessels. The zygomaticue mmor being in 
front of the major, has no relation with the masseter; infetiorly it 
rests on the levator anguli oris. 

Nerve Supj^y . — Infraorbital branch of facial. 

Actions , — The orbicularis oris produces the direct closure of the 
lips by means of its continuity, at the angles of the mouth, with the 
fibres of the buccinator. When acting smgly in the forcible closure 
of the mouth, the integument is thrown into wrinkles, in conse- 
quence of its firm connexion with the surface of the muscle ; its 
naso-labial fasciculus draws downwards the columna nasi. The 
levator labii superioris alaeque nasi lifts the upper lip with the ala 
of the nose, and expands the opening of the nares. The levator 
labii superioris proprius is the proper elevator of the upper lip: 
acting singly, it draws the lip a little to one side. The levator 
anguli oris hfts the angle of the mouth and draws it inwards, while 
the zygomatici pull it upwards and outwards, as in laughing, and 
produce the dimple in the cheek. In the movement of laughter the 
zygomatici are assisted by the risorius Santorini. 

6. Inferior Lahial Group . — 

Depressor labii inferioris, Risorius Santorini, 

Depressor anguli oris. Levator labii inferioris. 

Dissection . — To dissect the inferior labial region, continue the 
vertical section from the middle of the lower lip to the point of the 
chin. Then carry an incision along the margin of the lower jaw to 
its angle. Dissect off the integument and superficial fascia from 
this surface, and the muscles of the inferior labial region will be 
exposed. 

The Depressor liARii inferioris (quadratus menti) arises from 
the oblique line by the side of the symphysis of the lower jaw, and 
passing upwards and inwards, is inserted into the orbicularis 
muscle and integument of the lower lip. Its inner fibres interlace 
with those of the opposite muscle, the outer fibres reach nearly to 
the angle of the mouth. 

Relations , — By its mperjicial surface with the platysma myoides, 
part of the depressor anguli oris, and the integument of the chin 
with which it is closely connected. By the deep surface with the 
levator labii inferioris, labial glands, mucous membrane of the lower 
lip, and mental nerve and artery. 

Ne 7 've Supply, — Supra-maxillary of facial. 

The Depressor anguli oris (triangularis) is a triangular plane 
of muscle arising by a broad base from the external oblique ridge of 
the lower jaw, and inserted by its apex into the angle of the mouth, 
where it is continuous with the levator anguli oris, zygomaticus 
major, and upper segment of the orbicularis. Near its insertion it 
is joined by the following muscle. 
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BtdatimB , — its superficial surface with the integument ; by 
its de^ surface with the depressor labii inferioris, buccinator and 
branches oi the mental nerve and artery. 

Nerve Supply. — Supra-maxillary of racial. 

The B»isokius Santokini is a thin and triangular muscle, con- 
sisting of a few scattered fasciculi of fibres which arise from the 
fascia covering the masseter muscle, and converge to the angle of 
the mouth, where they become connected with the outer border of 
the depressor anguli oris, and continuous with the zygomaticus 
major. This muscle is generally regarded as a part of the platysma 
myoides. 

Nerve Supply. — Supra-maxillary of facial. 

The Levatob labii inferioris (levator menti) is a short but 
strong muscle arising from the incisive fossa of the lower jaw, and 
inserted into the integument of the chin. It is in relation with the 
mucous membrane of the mouth, with its fellow, and with the de- 
pressor labii inferioris. 

Nerve Supply. — Supra-maxillary of facial. 

Actions . — The depressor labii inferioris draws the lower lip 
directly downwards, and at the same time a little outwards. The 
depressor anguli oris, from the radiated direction of its fibres, will 
pull the angle of the mouth either downwards and forwards, or 
downwards and backwards, and be expressive of grief; or acting 
with the levator anguli oris, zygomaticus major, and risorius San- 
torini, will draw the angle of tne mouth upwards and backwards or 
directly backwards. The levator labii inferioris raises and pro- 
trudes the integument of the chin. 

7, Maxillary Ch'oup . — 

Masseter, Buccinator, 

Temporal, Pterygoideus extern us, 

Pterygoideus internus. 

Dissection . — The masseter has been already exposed by the pre- 
ceding dissection. 

The Masseter { paara - aopai , to chew) is a short, thick, and some- 
what quadrilateral muscle, composed of two planes of fibres, super- 
ficial and deep. The superficial layer arises by a strong aponeurosis 
from the malar process of "the superior maxillary bone, lower border 
of the malar bone and zygoma ; and passes downwards and back- 
wards to be inserted inio^Q ramus and angle of the inferior maxilla. 
The deep layer arises also from the zygomatic arch, but extends 
farther back upon the zygoma, and passes downwards and forwards, 
to be inserted mto the upper half of the ramus. This muscle is 
tendinous and muscular in structure ; and covered in by a fascia 
(fascia parotideo-masseterica) which is connected with the zygomatic 
arch above, and encloses the parotid gland behind. 

Relatione . — By its external surface with the zygomaticus major, 
risorius Santorini and platysma myoides, parotid gland and Stenon’s 
duct, transverse facial artery, pes anserinus, and integument. By 
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its mtemal surface with, the temporal muscle, buccinator, from 
which it is separated by a mass of faf, and ramus of the lower jaw. 
By its jposterior border with the parotid gland; by the anterior 
border with the facial artery and vein. 

Nerve Supply . — Masseteric branch of the inferior maxillary of the 
jfifth cerebral nerve. 

Dissection . — Make an incision along the upper border of the 
zygoma, for the purpose of separating the temporal fascia from its 
attachment. Then saw through the zygomatic process of the malar 
bone, and through the root of the zygoma near the meatus audito- 
rius. Draw down the zygoma, and with it the origin of the mas- 
seter, and dissect the latter muscle away from the ramus and angle 
of the inferior maxilla. Now remove the temporal fascia from the 
rest of its attachment, and the whole of the temporal muscle will 
be broi^ht into view. 

The Temporal is a broad and radiating muscle, occupying a con- 
siderable extent of the side of the head, and filling the temporal 
fossa. It is covered in by a dense fascia (temporal fascia), which is 
attached along the temporal ridge on the side of the skull, extend- 
ing from the external angular process of the frontal bone to the 
mastoid portiofi of the temporal ; and inferiorly to the upper border 
of the zygoma. The muscle arises by tendinous fibres from the 
whole len^h of the temporal ridge, and by muscular fibres from 
the temporal fascia and entire surface of the temporal fossa. Its 
fibres converge to a strong and narrow tendon, which is inserted 
into the apex and internal surface of the coronoid process of the 
lower jaw. 

Relations , — By its external surface with the temporal fascia 
(which separates it from the attollens and attrahens aurem muscle, 
and temporal vessels and nerves) and with the zygoma and mas- 
seter. By its internal surface with the bones forming the temporal 
fossa, the external pterygoid muscle, part of the buccinator, and the 
internal maxillary artery with its deep temporal branches. 

Nerve Supply . — Temporal branches of the inferior maxillary of 
the fifth cerebral nerve. 

By sawing through the coronoid process near its base, and pull- 
ing it upwards, together with the temporal muscle, which may be 
dissected from the fossa, we obtain a view of the entire extent of 
the buccinator and external pterygoid muscle. 

The Buccinator {buccina, a trumpet; alveolo-labialis), the 
trumpeter’s muscle, arises from the alveolar process of the superior 
maxillary bone, the external oblique line of the inferior maxillary 
as far forward as the second bicuspid tooth, and the pterygo-maxil- 
lary ligament. This ligament is the raphe of union between the 
buccinator and superior constrictor muscle, and is attached by one 
extremity to the hamular process of the internal pteiygoid plate, 
and by tne other to the extremity of the molar ridge. The fibres 
of the muscle converge towards the angle of the mouth, where some 
are continuous with the levator and depressor anguli oris, and the 
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re«t cross eacli otLer, the superior being continnons with the inferior 
segment of the orbicnlaris oris, the inferior with the superior seg- 
ment. 'Die muscle is invested externally by a thin fascia (buccfd) 
which extends backwards to the pharynx. 

IR^elations . — By its external surface^ posteriorly, with a large and 
rounded mass ot fat, which separates the muscle from the ramus of 
the lower jaw, temporalis, and masseter : anteriorly with the risorius 
Santorini, zygomatici, levator anguli oris, and depressor anguli oris. 
It is also in relation with a part of S tenon’s duct, (which pierces it 
opposite the second molar tooth of the upper jaw,) with the trans- 
verse facial artery, branches of the facial and buccal nerve, and 
facial artery and vein. By its internal surface with the buccal 
glands and mucous membrane of the mouth. 

Nerve Su^jfltj . — Infraorbital branch of facial. 

The Pterygoidetjs extern us is a short and thick muscle, broader 
at its origin than at its insertion. It arises by two heads, one from 
the under surface of the great ala of the sphenoid and pterygoid 
ridge ; the other from the outer surface of the external pterygoid 
plate, tuberosity of the palate bone and tuberosity of the superior 
maxillary. The fibres pass backwards to bo inserted into the neck 
of the lower jaw and into the interarticular fibrocartftage. The in- 
ternal maxillary ai*tery passes between the two heads of this muscle. 

Relations . — By its external surface with the ramus of the lower 
jaw, temporal muscle, and internal maxillary artery; by its internal 
surface with the internal pterygoid muscle, internal lateral ligament 

of the jaw, arteria meningea media, 
and inferior maxillary nerve ; by 
its upjper harder with the muscular 
branches of the inferior maxillary 
nerve ; the internal maxillary ar- 
tery passes between its two heads, 
and its lower head is pierced by the 
buccal nerve. 

Nerve Sup) i ly . — Pterygoid branch 
of inferior maxiUary of fifth cere- 
bral nerve. 

The external pterygoid muscle 
must now be removed, the ramus 
of the lower jaw sawn through its 
lower third, and the head of the bone dislocated from its socket 
and withdrawn, for the purpose of seeing the pterygoideus in- 
temus. 

The Pterygoideus internus is a thick quadrangular muscle. It 
arises from the pterygoid fossa and descends obliquely backwards, 
to be inserted into the ramus and angle of the lower jaw ; it re- 

* The two pterygoid nniscles. The zygomatic arch and the greater part of 
the ramus of the lower jaw have been removed in order to bring these muscles 
into view. 1. The sphenoid origin of the external pterygoid. 2. Its pterygoid 
origin. 8. The internal pterygoid. 


Fig. 144.* 
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sembles ihe masseter in appearance and direction, and was named 
by Wijislow, internal maeeeter, 

Relations.’— By its external surface with the external pterygoid, 
inferior maxillary nerve and branches, internal maxillary artery 
and branches, internal lateral ligament, and ramus of the lower jaw. 
By its internal surface with the tensor palati, superior constrictor 
and fascia of the pharynx ; by its posterior border with the parotid 
gland. 

Nerve Swpply . — Pterygoid branch of inferior maxillary of fifth 
cerebral. 

Actions . — The maxillary muscles are the active agents in masti- 
cation, and form an apparatus admirably fitted for that office. The 
buccinator circumscribes the cavity of the mouth, and with the aid 
of the tongue keeps the food under the immediate pressure of the 
teeth. By means of its connexion with the superior constrictor, it 
shortens the cavity of the pharynx from before backwards, and be- 
comes an auxiliary in deglutition. The temporal, the masseter, 
and the internal pterygoid are the bruising muscles, drawing the 
lower jaw against the upper with great force. The two latter, from 
the obliquity of their direction, assist the external pterygoid in 
grinding the food, by carrying the lower jaw forward upon the 
upper; the jaw being brought back again by the deep portion of 
the masseter and posterior fibres of the temporal. The whole of 
those muscles, acting in succession, produce a rotatory movement 
of the teeth upon each other, which, with the direct action of the 
lower jaw against the upper, effects the mastication of the food. 

8. Auricular Ghroup.*--^ 

Attollens aurem, Attrahens aurem, Retrahens aurem. 

Dissection . — The three small muscles of the ear may be exposed 
by removing a square of integument from around the auncula. 
This operation must be performed with care, otherwise the muscles, 
which are extremely thin, will be raised with the superficial fascia. 
They are best dissected by commencing with their tendons, and 
thence proceeding in the course of their radiating fibres. 

The Attollens aurem (superior auriculae), the largest of the 
three, is a thin triangular plane of muscular fibres, arising from 
the lateral portion of the galea aponeurotica and aponeurosis of the 
occipito-frontalis, at about the middle of the temporal ridge, and 
inserted into the convexity of the fossa triangularis of the pinna. 

It is in relation by its external surface with the integument, and 
by the internal with the galea aponeurotica and temporal fascia. 

It receives its nerve supply from the auriculo-temporal nerve, 
with some filaments from the facial nerve. 

The Attrahens aurem (anterior auriculse), also triangular, 
arises from the lateral portion of the aponeurosis of the occipito- 
frontalis above the zygoma, and is inserted into the spine of the 
helix. 

• See Fig, 304. 
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It is m reloiUon by its external surface with the integument ; and 
by the internal with the galea aponeurotica, temper^ fascia, and 
temporal arte:^ and veins. 

It receives its nerve supply from the auriculo-temporal nerve, 
with filaments from the facial. 

^ The Reteaheijs atjeem (posterior auriculss) a/rises by two (some- 
times three) muscular slips from the root of the mastoid process. 
They are inserted into the posterior surface of the concha. 

It is in relation by its external surface with the integument, and 
by its internal surfaKie with the mastoid portion of the temporal bone. 

It is supplied by the posterior auricular branch of the facial nerve. 

Actions . — The actions of the auricular muscles are expressed in 
their names ; they have but little power in man, but are important 
muscles in brutes. 


MUSCLES OF THE NECK. 

The muscles of the neck may be arranged into eight groups, cor- 
responding with the natural divisions of the region ; they are, 

1. Superficial group. 

2. Depressors of the os hyoides and larynx. 

3. Elevators of the os hyoides and larynx. 

4. Lingual group. 

5. Pharyngeal group. 

6. Palatine ^oup. 

7. Prasvertebral group. 

8. Laryngeal group. 

The muscles in each group are as follow : — 


1. S'uperjicial group, 
Platysma myoides, 
Stemo-cleido-mastoideus. 

2. Depressors of the os 
hyoides and la/rynx. 
Stemo-hyoideus, 
Steruo-tnyroideus, 
Thyro-hyoideus, 
Omo-hyoideus. 

3. Elevators of the os 
hyoides and larynx, 
Digastricus, 
Stylo-hyoideus, 

My lo -hyoid eus , 
Genio-hyoideus, 
Genio-hyo-glossus. 

4. Muscles of the tongue. 
Genio-hyo-glossus, 
Hyo-glossus, 

Lingualis, 


Stylo-glossus, 

Palato-glossus. 

. Muscles of the pharynx. 
Constrictor inferior, 
Constrictor medius, 
Constrictor superior, 
Stylo-pharyngeus, 
Palato-pharyngeus. 

. Muscles of the soft palate. 
Levator palati. 

Tensor palati, 

Azygos uvulae, 
Palato-glossus, 

Palato pharyngeuB. 

. Prcevertehral group. 
Rectus anticus major. 
Rectus anticus minor. 
Scalenus anticus, 

Scalenus medius, 
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Scalenns posticus, 
Lougus colli. 

8. Mmclea of the la/rynx, 
Crico-thyroideus, 


Crico-arytasnoideus posticus, 
Crioo-arytegnoideus lateralis, 
Thyro-arytaenoideus, 
ArjrteBuoidens. 


Dissection . — The dissection of the neck should be commenced by 
making an incision along the middle line of its fore part from the 
chin to the sternum, and bounding it superiorly and inferiorly by 
two transverse incisions ; the superior being carried along the 
margin of the lower jaw, and across the mastoid process to the 
tubercle on the occipital bone, the inferior along the clavicle to the 
acromion process. The square flap of integument thus included 
should be turned back from the entire side of the neck, which brings 
into view the superficial fascia, and on the removal of a thin layer 
of superficial fascia the platysma myoides will be exposed. 

The Platysma myoides (irXaTvs ftCs ctfior, broad muscle-like 
lamella ; latissimus colli ; subcutaneus colli ; thoraco-facialis) is a 
thin plane of muscular fibres, situated beneath the integument on 
the side of the neck ; it arises from the fascia of the pectoralis 
major and deltoid muscle, and passes obliquely upwards and inwards 
to be inserted into the side of the chin, obhque line of the lower 
jaw, angle of the mouth, and cellular tissue of the face. The ante- 
rior fibres are continuous beneath the chin, with the muscle of the 
opposite side ; the next interlace with the depressor anguli oris and 
depressor labii inferioris ; the posterior fibres are disposed in a 
transverse direction across the lower part of the face, arising from 
the fascia of the parotid gland and masseter muscle, and inserted 
into the angle of the mouth (risorius Santorini). The entire muscle 
is analogous to the cutaneous muscle of brutes, the panniculus 
carnosus. 

Eclat ions . — By its external surface with the integument, with 
which it is closely adherent below, but loosely above. By its 
infernal surface, below the clavicle, with the pectoralis major and 
deltoid ; in the neck with the trapezius, stemo-mastoid, external 
jugular vein and deep cervical fascia ; on the face, with the parotid 
gland, masseter, facial artery and vein, buccinator, depressor 
anguli oris, and depressor labii inferioris. 

Nerve Supply . — Its upper part by the facial, its lower by the 
superficial cervical. 

On raising the platysma throughout its whole extent, the sterno- 
mastoid is brought into view. 

The Steuno-cleido-mastoideus is the large oblique muscle of the 
neck, and is situated between two layers of the deep cervical fascia. 
It arises, as implied by its name, from the sternum and clavicle 
(iO\.€ibiov), and passes obliquely upwards and backwards, to be 
inserted into the mastoid process of the temporal, and superior 
curved line of the occipital bone. The sternal portion arises by a 
rounded tendon, increases in breadth as it ascends, and spreads out 
to a considerable extent at its insertion. The clavicular portion is 
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broad and flesby, separate from the sternal portion below, but 
blended with the posterior surface of the latter as it ascends. 

The two portions of this muscle are sometimes described as sepa- 
mte muscles under the names of sterno-mastoideus (^nutator capitis 
intemus, vel anticus) and cleido-mctstoideus (nutator capitis ex- 
temus, vel posticus). A sesamoid bone is sometimes found in the 
sternal tendon ; this is regarded as the sternal rudiment of a cervical 
rib ; and these osseous formations have been described by Breschet 
under the name of ossa suprastemalia, vel epistemalia. 


JTig. 145.* 



Relations. — By its swperficial sw'face with the integument, 
platysma myoides, external jugular vein, superficial branches of the 
cervical plexus of nerves, and anterior layer of the deep cervical 
fascia. By its deep surface with the deep layer of the cervical 
fascia, sterno-clavicular articulation, sterno-hyoid, stemo-thyroid, 

* Muscles of the anterior aspect of the neck ; on the right side of the figure 
the superficial muscles are seen, on the left the deep. 1. Posterior belly of 
digastricus. 2. Its anterior belly. Aponeurotic pidley, through which its 
tendon is seen passing, attached to the body of the os hyoides 3. 4. Stylo- 
byoideus muscle, transfixed by the posterior belly of the digastricus. 5. Mylo- 
hyoideus. 6. Genio-hyoideus. 7. The tongue. 8. Hyo-glossus. 9. Stylo-glossus. 
10. Stylo-pharyngeus. 11. Sterno-mastoid. 12. Its sternal origin. 13. Its 
clavicular origin. 14. Storno-hyoid. 16. Sterno-thyroid of the right side. 
16. Thyi'o-hyoid. 17. Hyoid portion of the omo-hyoid. 18, 18, Its scapular 
portion ; on the left side, the tendon of the muscle is seen to be bound down 
by a portion of the deep cervical fascia. 19. Clavicular portion of the trape- 
zius. 20. Scalenus anticus, of the right side. 21. Scalenus posticus; the 
scalenus medius is seen between the two. 
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omo-Ryoid, scdeni, levator anguli s^pulas, splenii, and posterior 
belly of the digastricus muscle ; phrenic nerve, transversa colli and 
suprasoaptilar artery; deep lymphatic glands, sheath of the 
common carotid and intern^ jugular vein, descendens noni nerve, 
external carotid artery with its posterior branches, and commence- 
ment of the internal carotid arterv ; cervical plexus of nerves, 
pneumogastric, spinal accessory, hypoglossal, sympathetic, and 
facial nerve, and parotid gland. It is pierced on this aspect by 
the spinal accessoiy nerve. 

Nerve Supply. — Spinal accessory nerve. 

Actions. — The platysma produces a muscular traction on the 
integument of the neck, which prevents it from falling so flaccid in 
old persons as it would if the extension of the skin were the mere 
result of elasticity. It draws also on the angle of the mouth, and 
is one of the depressors of the lower jaw. The transverse fibres 
draw the angle of the mouth outwards. The stemo-mastoid 
muscles (nutatores capitis) are the great anterior muscles of con- 
nexion between the thorax and the head. Both muscles acting 
together bow the head directly forwards. The clavicular portions, 
acting more forcibly than the sternal, give stability and steadiness 
to the head in supporting weights. Either muscle acting singly 
would draw the head ' towards the shoulder of the same side, and 
carry the face towards the opposite side. 

Regional Anatomy of the Neck. — The region of the neck is divided 
into two great triangles by the sterno-mastoid muscle. The 
posterior triangle is bounded by the posterior border of the muscle, 
by the clavicle, and by the anterior edge of the trapezius. The 
anterior triangle is bounded by the anterior border of the stemo- 
mastoid, by the lower border of the inferior maxilla, and by the 
mesial line. 

The posterior triangle is subdivided into two, by the scapular 
belly of the omo-hyoid muscle. The posterior superior triangle is 
bounded by the posterior border of the sterno-mastoid, the anterior 
edge of the trapezius, and the posterior belly of the omo-hyoid. It 
contains the superficial descending branches of the cervical plexus, 
the spinal accessory nerve, the superficialis cohi artery, and the 
cervical absorbents and glands. 

The posterior inferior or subclavian triangle is bounded by the 
clavicle, the posterior belly of the omo-hyoid, and the posterior 
border of the stemo-mastoid. A deeper suhclavia/n space is 
bounded by the two former sides, and the third is the outer edge of 
the scalenus antious. This triangle contains the third part of the 
subclavian artery, above and behind which are the tmnks of the 
brachial plexus, below, and in front of it, almost overlapped by the 
clavicle tne subclavian vein, in close proximity to which behind the 
clavicle is the transversalis humeri artery, both of which vessels, 
although not strictly in the triangle are apt to invade it as soon as 
the fascia is divided in the operation for ligature of the sub- 
clavian. 
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Tb© cmterior tricmgle lias been divided into three. The inferior 
carotid, the superior carotid and the submaxillary. The vnferioT 
ca/rotid triangle is bounded by the mesial line, the anterior border 
of the stemo-mastoid, and the anterior belly of the omo-hyoid. 

The eup&rior ca/rotid triangle (the place of selection for ligature 
of the carotid arteries) is bounded by the anterior border of the 
stemo-mastoid, the anterior belly of the omo-hyoid, and the 
posterior belly of the digastricus. 

The 8uhmaxilla/ry triangle is bounded by the two bellies of the 
digastricus and the base of the lower jaw. 

Second Ghrowp. — Depressors of the Os Hyoides and La/rynx, 
Sterno-hyoideus, Thyro-hyoideus, 

Sterno-thyroideus, Omo-hyoideus. 

Dissection^ — These muscles are brought into view by removing 
the deep fascia from off the front of the neck between the two 
sterno- mastoid muscles. The omo-hyoid to be seen in its whole 
extent requires that the sterno-mastoid muscle be divided from its 
origin and turned aside. 

The Sterno-hyoideus is a narrow, riband-like muscle, a/rising 
from the posterior surface of the first bone of the sternum and from 
the posterior sterno-olavicular ligament (sometimes from the inner 
extremity of the clavicle, and sometimes from the cartilage of the 
first rib). It is inserted into the lower border of the os hyoides. 
The sterno-hyoidei are separated by a considerable interval at the 
root of the neck, approach each other as they ascend, and are again 
separated on the thyroid cartilage ; they are frequently traversed 
below by a tendinous intersection. 

Relations, — By its external surface with the deep cervical fascia, 
platysma myoides and stemo-mastoid muscle ; by its internal sur- 
face with the sterno-thyroid and thyro-hyoid muscle, and superior 
thyroid artery. 

Nerve Supply. — Descendens noni, a branch of the hypoglossal. 

The Sterno-thyroideus, broader than the preceding beneath 
which it lies, arises from the posterior surface of the upper bone of 
the sternum, and from the cartilage of the first rib ; it is inserted 
into the oblique line on the great ala of the thyroid cartilage. The 
inner borders lie in contact along the middle line, and the muscles 
are marked by a tendinous intersection at their lower part. Some 
of the fibres of this muscle are continued directly into the thyro- 
h;^oideus without intervening attachment ; others are continuous 
with the inferior constrictor. 

Relations. — By its external surface with the sterao-hyoid, omo- 
hyoid, and sterno-mastoid muscle ; by its internal surface, with the 
trachea, inferior-thyroid veins, thyroid gland, lower part of the 
larynx, sheath of the common carotid artery, and internal jugular 
vein, subclavian vein, vena innominata, and, on the right side, 
arteria innominata. The middle thyroid vein lies along its inner 
border. 
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I Desoendens noni. 

The Thyeo-eyoideus is the oondatiatioii upwards of the sterno- 
thyroid muscle. It a/riees from the oblique line on the thyroid car- 
tilage, and is inserted into the lower border of the body, and great 
cornu of the os hyoides for one-half its length. 

Relations. — By its external avrface with the sterno-hyoid and 
omo-hyoid muscle ; by its intemal surface with the great ala of the 
thyroid cartilage, thyro-hyoidean membrane, and superior laryngeal 
artery and nerve. 

Nerve Supply. — A special branch of the hypoglossal 

The Omo-hyoidetjs (S/nof, shoulder) is a double- bellied muscle 
passing obliquely across the neck from the scapula to the os 
hyoides ; it forms an obtuse angle behind the stemo-mastoid, and 
is retained in that position by a process of the deep cervical fascia 
which forms a sheath for its tendon and holds it in connexion with 
the sternum and first rib. It arises from the upper border of the 
scapula and transverse ligament of the suprascapular notch, and 
is inserted into the os hyoides at the junction of the body and great 
cornu. 

Relations. — By its superficial surface with the trapezius, sub- 
clavius, clavicle, deep cervical fascia, platysma myoides, stemo- 
mastoideus, and integument. By its deep surface with the brachial 
plexus, scaleni muscles, phrenic nerve, sheath of the common 
carotid artery and jugular vein, descendens noni nerve, sterno- 
thyroid and thyro-hyoid muscle, and the sterno-hyoid at its 
insertion. 

Nerve Supply. — Descendens noni. 

Actions — The four muscles of this group are depressors of the 
os hyoides and larynx. The three former drawing these parts 
downwards in the middle line, and the two omo-hyoidei regulating 
their traction to the one or other side of the neck, according to the 
position of the head. The omo-hyoid muscles, by means of their 
connexion with the cervical fascia, are rendered tersors of that 
portion of the deep fascia which covers the lower part of the neck, 
between the two sterno-mastoid muscles. The thyro-hyoideus, by 
approximating the hyoid bone to the thyroid cartilage, relaxes the 
hyo-epiglottic ligament, and permits the epiglottis to fall down over 
the aperture of the larynx during deglutition. 

Third Group. — Elevators of the Os Hyoides. 
Digastricus, G-enio-hyoideus, 

Stylo-hyoideus, Genio-hyo-glossus. 

Mylo-hyoideus, 

Bi>8section. — These are best dissected by placing a high block 
beneath the neck, and throwing the head backwards. The integu- 
ment has been already dissected away, and the removal of some 
cellular tissue and fat brings them clearly into view. 

The Digasteicus (Sir, twice, yao-Trjpf belly, biventer) is a small 
muscle situated immediately beneath the side of the body of the 
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lower jaw ; flesliy at each extremity, and tendinous in the middle. 
It arises from the digastric fossa and anterior border of the mastoid 
process of the temporal bone; pierces by its posterior belly the 
stylo-hyoideus muscle, and is inserted into a depression on the 
inner side of the lower jaw, close to the symphysis. The middle 
tendon is held in connexion with the body of the os hyoides by an 
aponeurotic loop, through which it plays as through a pulley ; the 
loop being lubricated by a synovial membrane. A thin layer of 
aponeurosis is given off from the tendon of the digastricus at each 
side, which is connected with the body of the os hyoides, and forms 
a strong plane of fascia between the anterior portions of the two 
muscles. This fascia, the swpra-hyoidean, is continuous with the 
deep cervical fascia. 

Aelaiions. — By its superficial surface with the platysma myoides, 
stemo-mastoid, anterior fasciculus of the stylo-hyoid muscle, parotid 
gland, and submaxillary gland. By its deep surface with the 
styloid muscles, hyo-glossus, mylo-hyoideus, external carotid artery, 
lingual and facial artery, internal carotid artery, jugular vein, and 
hypoglossal nerve. 

Nerve Supply. — The anterior belly of the digastric muscle is sup- 
plied by the mylo-hyoid nerve, a branch of the inferior maxillary ; 
the posterior belly by a branch of the facial. 

The Stylo-hyoideus is a small and slender muscle situated in 
immediate relation with the posterior belly of the digastricus, by 
which it is pierced. It arises from the middle of the styloid 
process, its outer 'side, and is inserted in the body of the os 
tyoides near the middle line. 

Relations. — By its superficial surface with the posterior belly of 
the digastricus, parotid gland and submaxillary gland ; its deep 
relations are similar to those of the posterior belly of the digas- 
trious. 

Nerve Supply. — A branch of the facial. 

The digastricus and stylo-hyoideus must be removed from their 
connexion with the lower jaw and os hyoides, and turned aside in 
order to see the next muscle. 

The Mylo-hyoideus (fivXi;, mola, i.e., attached to the molar 
ridge of the lower jaw) is a broad and triangular plane of muscular 
fibres, forming, with its fellow of the opposite side, the inferior 
wall or floor of the mouth. It arises fleshy from the molar ridge 
of the lower jaw as far back as the last molar tooth, and proceeds 
inwards and backwards to the middle line, where its fibres are con- 
tinuous with those of the opposite side, the posterior fibres being 
inserted into the lower border of the body of the os hyoides. At 
the middle line the union is tendinous on the upper surface in front, 
on the lower behind, the rest being fleshy. 

Relations. — By its superficial or inferior surface^ with the pla- 
tysma myoides, digastricus, supra-hyoidean fascia, submaxillary 
gland, submental artery and mylo-hyoidean nerve and artery. By 
its deep or superior surface with the genio-hyoideus, genio-hyo- 
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glossus, liyo-glo8Sti«, stylo-glossns,*^statory ner^e, liypoglosBal 
nerve, Wharton’s duct, sublingual gland, and mucous membrane 
of the floor of the mouth. 

Nerve The mylo-hyoid nerve, a branch of the inferior 

dental. 

After the mylo-hyoideus has been examined, it should be cut 
away from its origin and insertion, and completely removed. The 
view of the next muscles would also be improved by dividing the 
lower jaw a little to the side of the symphysis, and drawing it out- 
wards i or removing it altogether if the ramus have been already 
cut across in dissecting the internal pterygoid muscle. The tongue 
m^ then be drawn out of the mouth by means of a hook. 

The Genio-hyoideus {yeveiov, the chin) arises from a small 
tubercle on the inner side of the symphysis of the lower jaw, and is 
inserted into the body of the 
08 hyoides. It is a short and 
slender muscle, closely con- 
nected with Its fellow and with 
the border of the following. 

Relations. — By its super- 
ficial or inferior surface with 
the mylo-hyoideus; by the 
deep or superior surface with 
the lower border of the genio- 
hyo-glossus. 

Nerve Supply. — The hypo- 
glossal nerve. 

The GeNIO - HYO - GLOSSXJS 
{yXaxTora, the tongue) is a tri- 
angular muscle, narrow and 
pointed at its origin from the 
lower jaw, broad and fan- 
shaped at its attachment to 
the tongue. It arises from a 
tubercle above that of the 
genio-hyoideus, and spreads 
out to be inserted into the 
whole length of the tongue, from base to apex, and into the os 
hyoides. 

Relations. — By its inner surface with its fellow of the opposite 
side. By its outer surface with the mylo-hyoideus, hyo-glossus, 

* Styloid muscles and muscles of the tongue. 1. Portion of the temporal 
bone of the left side, with the styloid and mastoid process, and meatus audi- 
torius extemus. 2, 2. The right side of the lower jaw, divided at its sym- 
physis ; the left side having been removed. 3. Tongue. 4. Genio-hyoideus. 
6. Genio-hyo-glossus. 6. Hyo-glossus ; its basio-glossus portion. 7, Its 
cemto-glossus portion. 8. Anterior fibres of the lingualis issuing from 
between the hyo-glossus and genio-hyo-glossus. 9. Stylo-gloss us, with 
part of the stylo-maxillary ligament. 10. Stylo-hyoideus. 11. Btylo-phoryn- 
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Btgrlo-fflossTis, Ungualis, sublingual gland, lingual artery, and bvpo- 

f lossal nerve. By its upper border with mucous membrane or the 
oor of the mouth, in the situation of the fresnum linguas ; by its 
lower border with the genio-hyoideus. 

Nerve 8 wp ^, — ^The hypoglossal nerve. 

Actions, — The whole of this group of muscles acts on the os 
hyoides when the lower jaw is closed, and on the lower jaw when 
the os hyoides is drawn downwards and fixed by the depressors of 
the 08 hyoides and larynx. The genio-hyo-glossus, is moreover, a 
muscle of the tongue ; its action upon that organ will be considered 
with the next group. 

Fourth Group. — Muscles of the Tongue. 
Genio-hyo-glossus, Stylo-glossus, 

Hyo-glossus, Palato-glossus. 

Lmgualis, 

These are already exposed by the preparation we have just made ; 
there remains, therefore, only to dissect and examine them. 

The Genio-hyo-glossiiSi the first of these muscles, has been de- 
scribed with the last group. 

The Hyo-glossus is a square-shaped plane of muscle, arising from 
the whole length of the great cornu and from the body of the os 
hyoides ; and inserted between the stylo-glossus and lingualis into 
the side of the tongue. The direction of the fibres of that portion 
of the muscle whi(m arises from the body is obliquely backwards ; 
that from the great cornu obliquely forwards ; hence they are de- 
scribed by Albinus as two muscles, under the names of hasio-glossus 
and cerato-glossusy to which he added a third fasciculus, arising 
from the lesser cornu, and spreading along the side of the tongue, 
the chondro-glossus. The basio-glossus slightly overlaps the upper 
part of the oerato-glossus, and is separated from it by the trans- 
verse portion of the stylo-glossus. 

Relations. — By its external surface with the digastricus stylo - 
hyoideus, stylo-glossus, mylo-hyoideus, gustatory nerve, hypo- 
glossal nerve, Wharton’s duct, and sublingual gland. By its m- 
ternal su/rface with the middle constrictor of the pharynx, lingualis, 
genio-hyo-glossus, lingual artery, and glosso-pharygeal nerve. 
Nerve Supply.— The hyoglossal nerve. 

The Lingualis. — The fibres of this muscle (lingualis longitudi- 
nalis inferior) may be seen towards the apex of the tongue, issuing 
from the interval between the hyo-glossus and genio-hyo-glossus ; 
and is best examined by removing the preceding muscle. It consists 
of a small fasciculus of fibres running longitudinally from the 

f eus. 12. Os hyoides. 13. Thyro-hyoidean membrane. 14. Thyroid cartilage. 

5. Thyro-hyoideus muscle arising from the oblique line of the thyroid carti- 
lage. 16. Oricoid cartilage. 17. Crico-thyroidean membrane, through which 
the operation of laryngotomy is performed. 18. Trachea. 19. Commence- 
ment of the oesophagus. 
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base, where it is attached to the os hyoides, to the apex of the 
tongue. By the outer border its fibres reach the plane of longitu- 
dinal fasciculi of the stylo-glossus and lingualis pperhciahs ; and 
by its under surface, it is in relation with tne ranine artery. 

The other muscles entering in<^ the structure of the tongue, are 
the lingualis longitudinalis superior vel superdciaUs ; and the lin- 
gualis transversus. The Imgualis superior forms a thin plane on 
the upper surface of the organ, lying immediately beneath the 
raucous membrane. This layer is tnicker in front than behind, and 
is covered posteriorly by a thin stratum of transverse fibres derived 
from the hyo-fflossus. The UnguaUs transversus constitutes the 
chief bulk of the tongue ; it lies between the lingualis superior and 
inferior, its fibres being attached at the middle line to the fibro- 
cartilaginous septum of the tongue, and laterally to the mucous 
membrane; some of its fibres are continuous with those of the 
stylo-glossus and hyo-glossus, and others are connected with the 
lesser cornua of the os hyoides. 

Nerve Supply, — The several layers of muscular fibre which con- 
stitute the ungualis muscle are supplied by the hypoglossal nerve. 

The Stylo-glossus arises from the apex of the styloid process and 
from the stylo-maxillary ligament; it divides on the side of tlie 
tongue into two parts, one transverse, which passes transversely 
inwards between the two portions of the hyo-glossus, and is lost 
among the transverse fibres of the substance of the tongue — ^the 
other longitudinal, which spreads out upon the side of the tongue, 
and is prolonged forwards with the lingualis as far as its tip. 

Relations. — By its external surface with the internal pterygoid 
muscle, gustatory nerve, parotid gland, sublingual gland, and 
mucous membrane of the floor of the mouth. By its internal sur- 
face with the tonsil, superior constrictor of the pharynx, and hyo- 
glossus. 

Nerve Supply. — ^The hypoglossal nerve. 

The Palato-glossus passes between the soft palate and the side 
of the base of the tongue, forming a prominence of the mucous 
membrane, which is called the anterior pillar of the soft palate. 
Its fibres are spread out superiorly among the muscular fibres of the 
palato-pharyngeus, and inferiorly among the fibres of the stylo- 
glossus upon the side of the tongue. This muscle with its fellow 
constitutes the constrictor i8thm% faucium. 

Nerve Supplp. — This muscle is supplied by branches from 
Meckel’s gan^ion and the pharyngeal plexus. 

Actions. — The genio-hyo-glossus muscle effects several movements 
of the tongue. When the tongue is steadied and pointed by the 
other muscles, the posterior fibres of the genio-hyo-glossus would 
dart it from the mouth, while its anterior fibres would restore it to 
its former position. The whole length of the muscle acting on the 
tongue, would render it concave along the middle line, and form a 
channel for the current of fluid towards the pharynx, as in sucking. 
The apex of the tongue is directed to the roof of the mouth, and 
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tendered convex from before backwards by the linguales. The hyo^ 
glosfii, by drawing down the sides of the tonffue, render it convex 
along the middle line. It is drawn upwards at its base by the 
palate- glossi, and backwards or to either side by the stylo- glossi 
Thus the whole of the complicated movements of the tongue may be 
explained, by reasoning on the direction of the fibres of the muscles, 
and their probable actions. The palato-glossi muscles, assisted by 
the uvula, have the power of closing tne fauces completely, an 
action which takes place in deglutition. 

Fifth Group. — Muscles of the Pharynx. 

Constrictor inferior, Stylo-pharyngeus, 

Constrictor medius, PaJato-pharyngeus. 

Constrictor superior, 

Dissection. — To dissect the pharynx, the trachea and oesophagus 
are to be cut through at the lower part of the neck, and drawn 
upwards by dividing the loose cellular tissue which connects the 
back of the pharynx with the vertebral column. The saw is then 
to be applied behind the styloid processes, and the base of the 
skull sawn through. The vessels and loose structures should be 
removed from the preparation, and the pharynx stuffed with tow or 
wool for the purpose of distending it, and rendering the muscles 
more easy of dissection. The pharynx is invested by a proper 
pharyngeal fascia. 

The constrictors of the pharynx are web-like sheets of muscle 
with fibres differently disposed, which form a muscular bag attached 
to the base of the skull. This bag communicates in front with the 
mouth. Each of the constrictors may be described as having one 
posterior attachment and three lateral. 

The superior is attached to the tendinous raph4 which hangs 
from the pharyngeal tubercle of the basilar process of the occipital 
bone ; its lateral attachments are the internal pterygoid plate — the 
pterygo-maxillary ligament, and the mylo-hyoid ridge of the lower 
jaw. The middle is in like manner attached to the tendinous raphd 
and its lateral attachments are the greater and lesser cornua of the 
hyoid bone and the stylo-hyoid ligament. The inferior is attached 
to the tendinous raphe, its lateral attachments are the thyroid and 
cricoid cartilages and the upper ring of the trachea. 

Their more particular description is as follows : — 

The Constrictor inferior, the thickest of the three constrictor 
muscles, arises from the upper ring of the trachea, the cricoid car- 
tilage, and the oblique line of the thyroid. Its fibres spread out, 
and are inserted into the middle line of the pharynx, the inferior 
fibres being almost horizontal, the superior oblique and overlapping 
the middle constrictor. 

Relations.’— Pj its external surface with the vertebral column, 
longus colli, sheath of the common carotid artery, sterno-thyroid 
muscle, thyroid gland, and some lymphatic glands. By its internal 
surface with the middle constrictor, stylo-pharyngeus, palato-pha- 
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lyugeus and mucous membrane the pharynx. By its lottJer 
border, near the cricoid cartilage, it is in relation with the recurrent 
nerve; and by the upper border with the superior laryngeal nerve. 
The fibres of origin oi this muscle 
are blended with those of the mg, 147.* 

stemo-thyroid, thyro-hyoid, and 
crico -thyroid, and it frequently 
forms a tendinous arch across the 
latter; interiorly it is blended 
with the circular fibres of the 
oesophagus. 

The muscle must be removed 
before the next can be examined. 

The OoNSTRicTOE MEDius arises 
from the OTeat cornu of the os 
hyoides, from the lesser cornu, 
and from the stylo-hyoid liga- 
ment. It radiates, from its origin, 
and spreads out upon the side of 
the pharynx, the lower fibres 
descending and being overlapped 
by the constrictor inferior; the 
upper fibres ascending, so as to 
cover in the constrictor superior. 

It is inserted into the raphe of 
the pharynx, and by a fibrous aponeurosis into the basilar process 
of the occipital bone. 

Relations . — By its external surface with the vertebral column, 
longus colli, rectus anticus major, carotid vessels, inferior constrictor, 
hyo-glossus, lingual artery, pharyngeal plexus of nerves, and some 
lymphatic glands. By its interyial surface, with the superior con- 
strictor, stylo-pharyngeus, palato-pharyngeus, and mucous mem- 
brane of the pharynx. 

The upper portion of this muscle must be turned down, to bring 
the whole of the superior constrictor into view ; in so doing, the 
stylo-pharyngeus muscle will be seen passing behind its upper 
border. 

The Constrictor superior is a thin and quadrilateral plane of 
muscular fibres arising from the side of the tongue, the extremity 
of the molar ridge of the lower jaw, the ptery go-maxillary ligament, 
and lower third of the internal pterygoid plate ; and inseHed into 

* Side view of the muscles of the pharynx. 1. Trachea. 2. Cricoid ^rti- 
lage. 8. Crico-thyroid membrane. 4. Thyroid cartilage. 6. Thyro-hyoidean 
membrane. 6. Os hyoides. 7. Stylo-hyoidean ligament. 8. (Esophagus. 9. In- 
ferior constrictor. 10. Middle constrictor. 11. Superior constrictor. 12. Stylo- 
pharyngeus, passing down between the superior and middle constrictor. 
13. Upper concave border of superior constrictor; at this point the muscular 
fibres of the pharynx are deficient. 14. Pterygo-maxillary ligament. 16. Buc- 
cinator. 16. Orbicularis oris. 17. Mylo-hyoideus. 
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the ra^hS of tLe pharynx and basilar process of the occipital bone. 
Its snperior fibres are* arched, leaving a concave interspace between 
its upper b^er and the basilar process; some of its lower fibres 
axe continnons with those of the genio-hyo-glossns on the side of 
the tongue, and it is overlapped inferiorly by the middle constrictor. 

Between the side of the pnarynx and the ramus of the lower jaw 
is a triangular interval, the mcmUo-pharyngeal space, which is 
bounded at the inner side by the superior constrictor muscle ; at 
the outer side by the internal pterygoid muscle ; and hehi/nd by the 
rectus anticus major and vertebral column. In this space are 
situated the internal carotid artery, internal jugular vein, glosso- 
pharyngeal, pneumogastric, spinal accessory, and hypoglossal 
nerve. 

Relations. — By its external surface with the vertebral column 
and muscles of the latter, behind ; with the vessels and nerves con- 
tained in the maxiUo-pharyngeal space laterally, and with the 
middle constrictor, stylo-pharyngeus, and tensor palati. By its 
internal surface with the levator palati, palato-pharyngeus, tonsil, 
and mucous membrane of the pharynx. 

Nerve Supph/. — The constrictor muscles of the pharynx are 
supplied by a plexus of nerves derived from the superior laryngeal 
and pharyngeal branches of the pneumogastric, the glosso-pnaryn- 
geal, and cervical plexus, mixed with some fibres from the sym 
pathetic. 

The Stylo-pharyngeus (levator seu dilatator pharyngis) is a long 
and slender muscle arising from the inner side of the base of the 
styloid process ; it descends between the superior and middle con- 
strictor muscle, and spreads out beneath the mucous membrane of 
the pharynx ; it is inserted partly into the posterior border of the 
thyroid cartilage and partly into the internal face of the inferior 
constrictor. 

Relations. — By its external surface with the stylo-glossus muscle, 
external carotid artery, parotid gland, and middle constrictor. By 
its mternal surface with the internal carotid artery, internal jugular 
vein, superior constrictor, palato-pharyngeus, and mucous mem- 
brane. Along its lower border is seen the glosso-pharyngeal nerve, 
which crosses it opposite the root of the tongue, to pass between 
the superior and middle constrictor and behind the hyo-glossus. 

Nerve Supply. — This muscle is supplied by the glosso-pharyngeal 
nerve. 

Associated in function with the preceding is a small muscle, not 
always present, the saIpingo*-pharyngeus (levator pharyngeus in- 
temus), which arises from the lower border of the Eustachian tube 
neai* its aperture, and passes down upon the inner surface of the 
side of the pharynx, where it becomes united with the palato- 
pharyngeus. 

The palato-pharyngeus is described with the muscles of the soft 
♦ o-oAirt-yt, a tube. 
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palate. It arisee from the soft palate, and is meerted into the 
mner surface of the pharynx, and |>osterior border of the thyroid 
cartilage. 

Actions . — ^The three constrictor muscles are important agents in 
deglutition ; they contract upon the morsel of food as soon as it is 
received by the pharynx, and convey it downwards into the oeso- 
phagus. The stylo-j^aryngei draw the pharynx upwards, and 
widen it laterally, "llie palato-pharyngei also draw it upwards, 
and with the aid of the uvula close the opening of the fauces. 
The salpingo-pharyngei are elevators of the upper part of the 
pharynx. 

Sixth Group. — Muscles of the soft Folate. 

Levator palati, Palato-glossus, 

Tensor palati, Palato-pharyngeus. 

Azygos uvulae. 


Dissection . — To examine these muscles, the pharynx must be 
opened from .behind, and the mucous membrane carefully removed 
from off the posterior surface of the soft palate. 

The Levatou palati, a moderately thick muscle, arises from the 
extremity of the petrous bone and from the posterior and inferior 
aspect of the Eustachian tube, and passing down by the side of the 
posterior nares spreads out between the fasciculi of origin of the 
palato-pharyngeus ; it is inserted into the middle line, where it is 
continuous with the muscle of the opposite side, and is overlaid by 
the azygos uvulae. 

Relations. — Externally with the tensor palati and superior con- 
strictor muscle ; internally and posteriorly with the mucous mem- 
brane of the pharynx and soft palate ; inferiorly it passes between 
the two fasciculi of origin of the palato-pharyngeus to reach its 
insertion. ^ 

Nerve Supply . — Branches from Meckel’s and Wnifton’s ganglia. 

This muscle must be turned down from its origin on one side, and 


removed, and the superior constrictor dissected away from its ptery- 
goid origin, to bring the next muscle into view. 

The Tensor palati (circumflexus) is a slender and flattened 
muscle ; it arises from the scaphoid fossa at the base of the internal 
pterygoid plate, from the spinous process of the sphenoid bone, and 
from the anterior aspect of the Eustachian tube. It lies between 
the internal pterygoid muscle and internal pterygoid plate, and 
winding around the hamular process of the latter, expands into a 
tendinous aponeurosis, which is inserted into the transverse ridge 
on the horizontal portion of the palate bone, and at the middle line 
is continuous with the aponeurosis of the opposite muscle. 

Relations . — By its external surface with the internal pterygoid 
muscle ; by its internal surface with the levator palati, internal 
pterygoid plate, and superior constrictor. In the soft palate, its 
tendinous expansion is placed in front of the other muscles, and in 
contact with the mucous membrane. 
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lilerve Supply . — From tlie otic ganglion. 

The Azygos uvulje is a pair of small muscles situated along the 
mid line of the soft palate. They arise from the spine of the palate 
hone, and are inserted into the nvnla. By their anterior surface 
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they are in relation with the levatores palati, palato-glossi and an- 
terior fasciculus of the palato-pharyngei ; posteriorly they have the 
thin posterior fasciculus of the palato-pharyngei and the mucous 
membrane. 

Nerve Supply - — Probably from Meckel’s and Wharton’s ganglia. 

The two next muscles are brought into view by raising the 
mucous membrane from off the pillars of the soft palate at each 
side. 

The Palato-glossus (constrictor isthmi faucium) is a small fas- 
ciculus of fibres, which arises in the soft palate as a radiated ex- 
pansion continuous with its fellow of the opposite side ; and 
descends to be inserted into the side of the tongue. It is the pro- 
minence of this small muscle, covered by mucous membrane, that 

• Muscles of the palate (drawn by J. T. Gray). 1. Septum narium. 
2. Eustachian tube. 3. Pterygoideus extemus. 4. Pterygoideus intemus. 
6. Levator palati mollis. 6. Circumflextis palati. 7. Superior constrictor of 
pharynx, o. Azygos uvulae. 9. Palato-pharyngeue. 10. Stylo-pharyngeus. 
11. Middle constrictor of pharynx. 12. Palato-pharyngeus (cut). 13. Inferior 
constrictor of pharynx. 14. QEsophagus. 
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constitutes tlie anterior pillar oCithe soft palate. It has been 
named constrictor isthmi fauciuni, from a function it performs in 
common with the palato-pharyngeus — viz., constricting the opening 
of the fauces. 

The Palato-phajiynoeus (constrictor isthmi fauoium posterior) 
forms the posterior pillar of the fauces ; it arises by two fasciculi 
from the raph^ of the soft palate, where its fibres are continuous 
with those of the muscle of the opposite side ; and is inserted into 
the inner surface of the pharynx and posterior border of the thyroid 
cartilage. This muscle is broad above where it forms the whole 
thickness of the lower half of the soft palate, narrow in the posterior 
pillar, and again broad and thin in the pharynx where it spreads 
out previously to its insertion. The levator palati passes to its 
insemon between the two fasciculi of origin of this muscle. 

Relations. — In the soft palate it is in relation with the mucous 
membrane both by its anterior and ‘posterior surface ; above, with 
the levator palati, and below with the mucous glands situated along 
the margin Of the arch of the palate. In the posterior pillar, it is 
surrounded for two- thirds of its extent by mucous membrane. In 
the pharynx, it is in relation by its outer surface with the superior 
and middle constrictor muscle, by its inner surface with the mucous 
membrane. 

Nerve Supply, — The palato-glossus and palato-pharyngeus are 
supplied from Meckel’s ganglion and the pharyngeal plexus. 

Actions. — The azygos uvulas shortens the uvula. The levator 
palati raises the soft palate, while the tensor spreads it out laterally 
so as to form a septum between the pharynx and posterior nares. 
Taking its fixed point from below, the tensor palati will dilate the 
Eustachian tube. The levator palati, and probably the tensor, by 
dilating the Eustachian tube during deglutition, permits the air to 
pass up into the tympanum ; and this is the principle of Pollitzer’s 
method of opening these tubes in Eustachian deafness. The palato- 
glossus and palato-pharyngeus constrict the opening of the fauces, 
and drawing down the soft palate, serve to press the mass of food 
from the dorsum of the tongue into the pharynx. 

Seventh Group. — Frcevertebral Muscles. 

Rectus anticus major. Scalenus medius. 

Rectus anticus minor, Scalenus posticus. 

Scalenus anticus, Longus colli. 

Dissection. — These muscles have already been exposed by the 
removal of the pharynx from the anterior aspect of the vertebral 
column ; all that is further needed is the removal of the fascia by 
which they are invested. 

The Rectus anticus majob. (trachelo-suboocipitalis), broad and 
thick above, narrow and pointed below, arises from the anterior 
tubercles of the transverse processes of the third, fomrth, fifth, and 
sixth cervical vertebrae ; and is inserted into the basilar process of 
the occipital bone. 

p 
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UdatioyiB.—'Bj its anterior surface with the pharynx, internal 
carotid artery, internal jugular vein, superior cemcal ganglion and 
trunk of the sympathetic nerve, pneumogastric, and spinal acces- 
sory nerve. By its poeterior surface with the rectus anticus minor, 
and superior cervical vertebrm; internall/y with the longus colli, 
and externally with the scaleni. 

Nerve Supply, — Anterior branch of the first cervical nerve. 

The Rectus anticus minok arises from the anterior border of the 
lateral mass of the atlas, and is inserted into the basilar process ; 
its fibres being directed obliquely upwards and inwards. ^ 

Belations. — By its anterior surface with the rectus anticus major, 
and superior cervical ganglion of the sympathetic. By its posterior 
surface with the articulation of the condyle of the occipital bone 
with the atlas, and anterior occipito-atloid ligament. 

Nerve Supply. — Anterior branch of the first cervical. 

The Scalenus anticus (costo-trachelius) is a triangular muscle, 

as its name implies, situated at 
Fig. 149.* the root of the neck, and appear- 

ing like a continuation of the 
rectus anticus major; it arises, 
by a flat and narrow tendon, from 
the upper and inner border of the 
first rib ; and is inserted into the 
anterior tubercles of the trans- 
verse processes of the third, 
fourth, fifth, and sixth cervical 
vertebrae. 

lielafions. — By its anterior 
surface with the sterno-mastoid, 
omo-hyoid, supra- scapular and 
trans versa colli artery, phrenic 
nerve, and subclavian vein, by 
which latter it is separated from 
the subclavius muscle and cla- 
vicle. By its posterior surface 
with the pleura, the nerves which 
form the brachial plexus, and 
below, the subclavian artery. By 
j its inner side with the longus 
colli, being separated by the ver- 
tebral artery ; by its outer side 
with the scalenus niedius. Its relations with the subclavian 

* Prrovertebral group of muscles of the neck. 1. Rectus anticus major. 
2. Scalenus anticus. 3. Lower part of the longus colli of the right side ; it is 
concealed superiorly by the rectus anticus major. 4. Rectus anticus minor. 
6. Upper portion of the longus colli. 6. Its lower portion ; the figure rests on 
the seventh cervical vertebra. 7. Scalenus medius; behind which is seen 
the scalenus posticus. 8. Rectus lateralis, left side. 9. One of the inter- 
transversales. 
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artery and vein are important, t^ vein being before, tbe artery 
behind the muscle. 

Nerve Supply. — Branches of the brachial plexus. 

The Scalenus medius, the largest of the three, oHaee from the 
first rib between the groove of the subclavian artery and the tube- 
rosity, and is inserted by 
separate tendons into the 
posterior tubercles of all the 
cervical vertebras excepting 
the first. 

Relations. — By its ante- 
rior surface with the bra- 
chial plexus and subclavian 
artery ; posteriorly with the 
scalenus posticus, levator 
anguli scapulae, and cervi- 
calis ascendens ; i m tcrnull ij 
with the pleura, inter-trans- 
verse muscles, and cervical 
vertebrae ; externally with 
the stemo-mastoid, omo- 
hyoid, supra-scapular and 
transversa colli artery. 

Nerve Supply. — Branches 
of the brachial plexus. 

The Scalenus posticus, 
of small size, arises by a 
thin tendon from the second 
rib between its tubercle and 
angle, and divides superiorly 
into two or three tendons which are inserted into the posterior 
tubercles of the two or three lower cervical vertebrae. The scalenus 
posticus was formerly described with the scalenus medius as one 
muscle ; while Albinus and Soemmerring make five scaleni. 

Relations. — In front with the scalenus medius ; behind with the 
two upper levatores costarum, and ccrvicalis ascendens. 

Nerve Supply. — Branches from the brachial and cervical plexus. 

The Longus colli (praedorso-atloideus) is a long and flat muscle, 
consisting of two portions. The upper arises from the anterior 

* Lateral view of the muscles of the praeveitebral region and side of the 
neck. 1. The mastoid process of the temporal bone. 2. Tlie zygoma. 8. The 
occipital bone. 4. The spine of the scapula. 5 The acromion process. 6. Tbe 
clavicle. 7. The longus colli muscle. 8. Scalenus auticus. 8. Scalenus 
medius. 10. Scalenus posticus. 11. Levator anguli scapulae. 12. Splenius. 
13. Complexus. 14. Out edge of tbe trapezius. 15. Ehomboideus minor, 
16. Serratus posticus superior. 17. Supra-spinatus. 18. Opening Deiween 
the scalenus anticus and medius for the subclavian artery; the number is 
placed on the first rib; and the fibres below it are those of the first iutercostal 
muscle. 19. CEsophagus and ti-achea. 20, Constrictor inferior phanmgio. 
21. Constrictor medius. 22. Constrictor supeiior. 

P 2 
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tubercle of the atlas, and is inserted into the transverse processes of 
the third, fourth, and fifth cervical vertebrae. The lower portion 
o/ii'ises from the bodies of the second, third, and fourth, and trans- 
verse processes of the fifth and sixth, and passes down the neck to 
be inserted into the bodies of the three lower cervical and three 
upper dorsal vertebrae. We may thus arrange these attachments 
in a tabular form ; — 

Origin. Insertion. 

Upper \ J 3rd, 4th, and 5th transverse 

portion. ) \ processes. 

) 2nd, 3rd, and 4th bodies ( 3 lower cervical vertebrae, 
Jjower r transverse < bodies, 

portion, j processes .... (3 upper dorsal, bodies. 

In general terms, the muscle is attached to the bodies and trans- 
verse processes of the six superior cervical vertebrae above, and to 
the bodies of the last three cervical and first three dorsal below. 

Relations. — By its anterior surface with the pharynx, oeso- 
phagus ; sheath of the common carotid, internal jugular vein and 
pneumogastric nerve ; sympathetic nerve, inferior laryngeal nerve, 
and inferior thyroid artery. By its posterior surface it rests on 
the cervical and upper dorsal vertebrae. 

Nerve Supply. — Brachial plexus. 

Actions. — The rectus anticus major and minor preserve the equi- 
librium of the head upon the atlas ; and acting with the longus 
colli, flex and rotate the head and the cervical portion of the verte- 
bral column. The scaleni muscles are flexors of the vertebral 
column ; and, acting from above, fix the first and second ribs for 
the inspiratory muscles. 

Eighth Group. — Muscles of the Larynx. 

These muscles are described with the anatomy of the larynx, in 
Chapter XI. 

MUSCLES OF THE TRUNK. 

The muscles of the trunk may be subdivided into four natural 
groups; viz.; 

1 . Muscles of the back. 

2. Muscles of the thorax. 

3. Muscles of the abdomen. 

4. Muscles of the perinaeum. 

1. Muscles of the Back. — The region of the bach^ in consequence 
of its extent, is common to the neck, upper extremities, and abdo- 
nien : and its muscles, which are numerous, may be arranged into 
six layers. 

Eirst Layer. Second Layer. 

Trapezius, Levator anguli scapulae, 

Latissimus dorsi. Rhomboideus minor, 

Rhomboideus major. 
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Third Layer. 

Serratos posticus superior, 
Serratus posticus inferior, 
Splenius capitis, 

Splenius colli. 

Fourth Layer. 
(Dorsal Group.) 

SacrO'lumbalis, 
Longissimus dorsi, 
Spinalis dorsi. 

(Cervical Group.) 

Cervicalis ascendens, 
Transversalis cervicis, 
Tradielo-mastoideus, 
ComplexuB. 


^ Fifth LaypT. 
(Dorsal Group.) 

Semi-spinalis dorsi, 
Semi-spinalis colH, 

(Cervical Group.) 

Bectus posticus major, 
Bectus posticus minor, 
Bectus lateralis, 
Obliquus inferior. 
Obliquus superior. 

Sixth Layer. 

Multifid us spinse, 
Inter-spinales, 
Inter-transversales, 
Levatores costarum. 


First Layer. 


Dissection. — The muscles of this layer are to be dissected by 
making an incision along the middle line of the back, from the 
tubercle on the occipital bone to the coccyx. From the upper point 
of this incision carry a second transversely outwards to the back of 
the ear ; inferiorly an incision must be made from the extremity of 
the sacrum, along the crest of the ilium, to about its middle. For 
convenience of dissection, a fourth may be carried from the middle 
of the spine to the acromion process. The interment and super- 
ficial fascia, together, are to be dissected off the muscles in the 
course of their fibres, over the whole of this region. 

The Tkapezius muscle (trapezium, a quadrangle with unequal 
sides) arises from the inner third of the superior curved line of the 
occipital bone, from the ligamentum nuchae, and from the supra- 
spinous ligament and spinous processes of the last cervical and all 
the dorsal vertebrae. The fibres converge from these various points, 
and are inserted into the scapular third of the clavicle, acromion 
process, and upper border of the spine of the scapula, as far back 
as its tubercle. The inferior fibres become tendinous, near the 
scapula, and glide over the triangular surface at the origin of the 
spine, upon some loose cellular tissue. When the trapezius is dis- 
sected on both sides, the two muscles resemble a trapezium, or 
diamond-shaped quadrangle, on the posterior part of the shoulders ; 
hence the muscle was formerly named cucullaris (cucullus, a monk’s 
cowl). The occipital portion of the muscle is extremely thin ; jmd 
the origin of the cervical and upper part of the dorsal portion 
tendinous, forming, with the muscle of the opposite side, a tendinous 
trapezium. 

Relations. — By its superficial surface with the integiiment ^d 
superficial fascia, to which it is closely adherent by its cervical 




* First, second, and part of the third layer of muscles of the back ; the first 
layer occupies the right, the second, the left side. 1. Trapezius. 2. Tendinous 
portion, forming, with a corresponding part of the opposite muscle, the ten- 
dinous ellipse on the back of the neck. S. Acromion process and spine of the 
scapula. 4. Latissimus dorsi. 5. Deltoid. 6. Muscles of the dorsum of the 
scapula: infra-spinatus, tores minorj and teres major. 7. Obliquus extemus. 
8. Gluteus medius. 9. Glutei maximi. 10. Levator anguli scapulee. 11. Rhom- 
boideus minor. 12. Bhomboideus major. 13. Splenius capitis ; the muscle 
immediately above, and overlaid by the splenius, is the complexus. 14. Sple- 
nius colli, partially seen ; the common origin of the splenius is seen attached 
to the spinous processes below the origin of the rhomboideus major. 16. Ver- 
tebral aponeurosis. 16. Serratus posticus inferior. 17. Supra-spiuatus. 
18. Infra-spinatus. 19. Tores minor. 20. Teres major. 21. Long head of 
triceps, passing between teres minor and major to the arm. 22. Serratus 
luagnus proceeding forwards from its origin at the base of the scapula. 
*23. Obliquus intemus abdominis. 
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portion, loosely by its dorsal portion. By its deejp surface^ from 
above downward^, with the compfexus, splenius, levator anguli 
soapnlse, supra-spinatus, a small portion of the serratns posticus 
superior, rhomboideus minor, rhomboideus major, intervertebral 
aponeurosis which separates it from the erector spinse, and with the 
latissimus dorsi. The anterior border of the cervical portion forms 
the posterior boundary of the posterior triangle of &e neck. Its 
clavicular insertion sometimes advances to the middle of the cLwicle, 
or as far as the outer border of the sterno- mastoid, and occasionally 
it has been seen to overlap the latter. This is a point to be borne 
in mind in the operation lor ligature of the subclavian artery. The 
spinal accessory nerve passes beneath the anterior border, near the 
clavicle, previously to its distribution to the under surface of the 
muscle. 

Nerve Supply . — Spinal accessoiy, and third and fourth cervical. 

The lig amentum nuchce is a thin fibrous band extended from the 
tubercle and spine of the occipital bone, to the spinous process of 
the seventh ‘cervical vertebra, where it is continuous with the supra- 
spinous ligament. It is connected with the spinous processes of all 
the cervical vertebra3, excepting the atlas, by means of a series of 
small fibrous slips ; and is the analogue of an important elastic 
ligament in animals. 

The Latissimus dorsi muscle covers the whole of the lower part 
of the back and loins. It arises from the spinous processes of the 
four or six inferior dorsal, and all the lumbar vertebrae, from the 
supra-spinous ligament, spinous tubercles of the sacrum, posterior 
third of the crest of the ihum, and four lower ribs ; the latter origin 
taking place by muscular slips, which indigitate with the external 
obli(jue muscle of the abdomen. The fibres from this extensive 
origin converge as they ascend, and cross the inferior angle of the 
scapula; they then curve around the lower border of the teres 
major muscle, and terminate m a short quadrilateral tendon, which 
gets in front of the tendon of the teres, and is inserted into the 
bicipital groove. The tendinous origin of the muscle is united by 
its under surface with the posterior lamella of the fascia lumborum, 
and forms the posterior part of the sheath of the erector spinae ; it 
is also connected with the posterior aponeurosis of the obliquus 
internus. A synovial bursa is interposed between its upper border 
and the lower angle of the scapula, and another between the upper 
half of its tendon and that of the teres major; the two tendons 
being united inferiorly. The muscle frequently receives a small 
fasciculus from the scapula as it crosses its inferior angle ; and 
sometimes by means of its tendon, a small muscular fasciculus 
from the pectoralis major ; its tendon also gives off fibres to the 
deep fascia of the upper arm. 

Uelatiofis. — By its 8U2)erJicial surface with the integument and 
superficial fascia, the latter being dense and fibrous in the lumbar 
region, and with the trapezius. By its deep surf acCt ivom below 
upwards, with the erector spinse, serratus posticus inferior, posterior 
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Hixmenrosis of tke obliqtius iTiteroxiB, obliottos extemoB, senratua 
mantis, iateroostal muscles aud ribs, rbomboideus major, inferior 
an^e of the scapula., and teres major. The latissimus dorsi, with 
the teres major, forms the posterior border of the axilla. 

Nerve Supply. — By the long subscapular branch of the posterior 
cord of the brachial plexus, and by the posterior branches of the 
dorsal and lumbar nerves. 

Second Layer. 

Dissection. — This layer is brought into view by dividing the two 
preceding muHcles near their inse^on, and turning them aside. 

The Levator anquli scapular (trachelo-scapularis) arises by 
tendinous slips, from the pK>sterior tubercles of the transverse pro- 
cesses of the four upper cervical vertebras ; and is inserted into the 
upper angle and posterior border of the scapula, as far as the 
triangular smooth surface at the root of its spine. Being the prin- 
cipal elevator of the shoulder, the levator anguh scapulae has been 
termed musculus patientioe. 

Delations, — By its superficial surface with the trapezius, stemo- 
mastoideus, and integument. By its deep surface with the splenius 
colli, trausversalis cervicis, cervicalis ascendens, scalenus posticus, 
and serratus posticus superior. The tendons of origin are interposed 
between the attachments of the scalenus medius m front and the 
splenius colli and transversalis cervicis behind. 

Nerve Supply. — By the rhomboid branch of the brachial plexus, 
and branches from the second, third, and fourth cervical. 

The Bhomboideus minor (dorso-scapularis ; rhombus, a paralle- 
logram with four equal sides) is a narrow slip of muscle, detached 
from the rbomboideus major by a slight cellular interspace. It 
arises from the spinous processes of the last cervical and first dorsal 
vertebrae and ligamentum nuchaa; and is inserted into the edge of 
the triangular surface, on the posterior border of the scapula. 

The Bhomboideus major arises from the spinous processes and 
inter-spinous ligaments of the four upper dorsal vertebrae ; and is 
inserted into the posterior border of the scapula as far as its inferior 
angle. The upper and middle portion of the insertion is efiected 
by means of a tendinous band, which is attached in a longitudinal 
direction to the posterior border of the scapula. 

Delations. — By their superficial surface the rhomboid muscles 
are in relation with the trapezius, and the rbomboideus major with 
the latissimus dorsi and integument ; by their deep surface with 
the serratus posticus superior, erector spinas, intercoslal muscles 
and ribs. 

Nerve Supply. — The rhomboid muscles are supplied bf a branch 
of the brachial plexus called rhomboid; it is derived from the 
fifth cervical. 

Third Layer. 

Dissection. — The third layer consists of muscles which arise 
from the spinous processes of the vertebral column, and pass out- 
wards. It is brought into view by dividing the levat(|r anguli 
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soapulss near its insertion, and refleeting the two rhomboid muscles 
upwards from their insertion into the scapula. The latter muscles 
should now be removed. 

The Sereatus posticus superior (dorso-costalis) is situated at 
the upper part of the thorax ; it arises from the ligamentum nuchse, 
and spinous processes of the last cervical and two upper dorsal 
vertebrae. The muscle passes obliquely downwards and outwards, 
and is inserted by four serrations into the upper border of the 
second, third, fourth, and fifth rib, a little beyond their angle. 

Relations . — By its superficial surface with the trapezius, rhom- 
boideus major and minor, and serratus magnus. By its deep surface 
with the splenius, erector spinae, intercostal muscles and ribs. 

The Serratus posticus inferior (lumbo-costalis) arises from the 
spinous processes and interspinous ligaments of the two lower dorsal 
and two or three upper lumbar vertebras, and passing obliqmely 
upwards, is inserted by four serrations into the lower border of the 
four inferior riba. Both muscles consist of a thin aponeurosis for 
about half their extent. 

Relations . — By its superficial surface with the latissimus dorsi, 
its tendinous origin being inseparably connected with the aponeurosis 
of that muscle. By its deep surface with the erector spinae, inter- 
costal muscles and lower ribs. The upper border is continuous 
with a thin tendinous layer, the vertebral aponeurosis. 

Nerve Supply . — -The serrati muscles are supplied by the external 
branches of the posterior divisions of the dorsal nerves. 

The Vertebral aponeurosis (fascia lumbo-dorsalis) is a thin 
membranous expansion, composed of transverse and longitudinal 
fibres, extending from the upper border of the serratus posticus 
inferior upwards beneath the serratus posticus superior to the 
neck, where it is lost in the cervical fascia. It is attached along 
the middle line to the spinous processes of the dorsal vertebrae, 
externally to the angles of the ribs, and forms the posterior 
boundary of a triangular sheath, which contains the erector spinae 
and deep muscles of the back. The other two boundaries of the 
triangular sheath, are the ribs and vertebrae in front and the 
spinous processes of the vertebrae at the middle line. 

The serratus posticus superior must be removed from its origin 
and turned outwards, to bring into view the whole extent of the 
splenius muscle. 

The Splenius muscle is single at its origin, but divides soon 
after into two portions, which are destined to distinct insertions. 
It arises from the lower half of the ligamentum nuchae, the spinous 
process of the last cervical, and spinous processes and interspinous 
ligaments of the six upper dorsal vertebrae ; it divides as it ascends 
the neck into the splenius capitis and splenius colli. 

The splenius capitis (cervico-mastoideus) is inserted into the 
rough surface of the occipital bone between the two curved lines, 
and posterior border of the mastoid process of the temporal 
bone. 

The splenius colU (dorso-trachelius) is inserted into the posterior 
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tiibemLes of the transverse propesses of the three upper cervical 
vertebrse. 

Relatione . — ^By its eupei^cial surface with the trapezius, «temo- 
xnastoideos, levator anguli scapulae, rhomboideus minor and major, 
and serratus posticus superior. By its deep surface with the 
spinalis dorsi, longissimus dorsi, semi-spinahs colli, oomplexus, 
tracheio-mastoideus, and transversalis cervicis. The tendons of 
inseiiaon of the splenius colli are interposed between and united 
with the tendons of the levator anguli scapulae in front, and the 
transversalis cervicis behind. 

Nerve Supply . — The great occipital, and the external branches of 
the posterior divisions of the cervical and five upper dorsal nerves. 

The splenii of opposite sides of the neck leave between them a 
triangular interval, in which the complexus is seen. 

Fourth Layer. 

Dissection . — The two serrati and two splenii muscles must be 
removed by cutting them away from their origin and insertion, and 
the vertebral aponeurosis laid open, to bring the fourth layer into 
view. 

Three of these muscles : viz., sacro-lumbalis, longissimus dorsi, 
and spinalis dorsi, are associated under the name of euector spin^. 
They occupy the lumbar and dorsal portion of the back. The 
remaining four are situated in the cervical region. 

The Sacro-lumbalis and longissimus dorsi arise by a common 
origin from the posterior third of the crest of the ilium, the oblique 
sacro-iliac ligament, articular and spinous tubercles of the sacrum, 
spinous processes of the lumbar vertebrie, and, deeply, from the 
posterior transverse tubercles of the lumbar vertebrae ; the external 
portion being fleshy, the internal tendinous. The tendinous por- 
tion is broad and flat, and gives origin by its deep surface to a con- 
siderable part of the muscular fibres. In the lumbar region, the 
muscle proceeding from this extensive origin is a broad and thick 
musculo-tendinous mass, on the surface of which, opposite the last 
rib, a line of separation is apparent, the outer portion, about one- 
third, being the sacro-lumbalis, the inner two-thirds the longissi ^vua 
dorsi. ' 

The sacro’lumhalis (ilio-costalis, Theile) ascends upon the 
internally to the angles of the ribs, and is inserted by sepait-ato sli] 
the four upper tendinous, the two lower fleshy, into the , angles ^ 
the six lower ribs. 

If this muscle be turned a little outwards, a number of tendinous 
slips will be seen which take their origin from the upper border of 
the ribs near their angles, and terminate in muscular J fasciculi, 
which prolong the sacro-lumbalis to the upper part of * fie chest. 
This is the musculus accessorius ad sacrodumhalem ; it c {see from 
the six lower ribs ; and is inserted by separate tendoi \nto the 
angles of the six upper ribs and transverse process of t job Wenth 
cervical vertebra. bassX 
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THe longisidnms dord is inesr^td by two series of tendons, in- 
ternal and external ; the mtemal being implanted into the posterior 
transverse processes (processus ao- 
oesBorii) of the lumbar, and trans- 
verse processes of all the dorsal ver- 
tebrae ; the external into the trans- 
verse processes (lumbar ribs) of the , 
lumb^ vertebrae, and all the ribs, ex- 
cepting the first, between their tu- y 

bercles and angles. 

The Spinalis dorsi ourisee from 
the spinous processes of the two 
upper lumbar and two lower dorsal 
vertebrae, and is inserted into the 
spinous processes of the upper dorsal 
vertebrae from the second to the sixth 
or eighth. It also receives several 
fasciculi from the longissimus dorsi 
and semi'spinalis dorsi. I'he two 
muscles form an ellipse, which em- 
braces the spinous processes of the 
dorsal vertebraD.f 

Belations. — The erector spinae 
muscle is in relation by its 
ficial surface (in the lumbar region) 
with the serratus posticus inferior 
and latissimus dorsi ; (in the dorsal 
region) with the vertebral aponeu- 
rosis, which separates it from the 
latissimus dorsi, trapezius, and ser- 
ratus posticus superior, and with 
the splenius. By its surface 

(lumbar region) with the multifidus 
spinae, transverse processes of the 
lumbar vertebrse, and middle layer 
of the lumbar fascia, which separates 
it from the quadratus lumborum ; (dorsal region) with the multifidus 
spinae, semi- spinalis dorsi, levatores costar um, intercostal muscles, 

* Fourth and fifth, and part of tho sixth layer of the muscles of the back. 
1. Common origin of tho erector spinee. 2. 8acro-lumbalis. 3. Longissimus 
dorsi. 4. Spinalis dorsi. 5. Ccrvicalia ascend-^ns. 6. Transvcrsalis cervicis. 
7 Tmchelo-mastoideus. 8. Comploxus. 0. Tranaversalis cervicis, showing 
its origin. 10. Semi-spinalis dorbi. 11. Semi-spinalis colli. 12. Kectus 
posticus minor. 13. llectus posticus major. 14. Obliquus superior. 15. Obliquus 
inferior. 16. Multifidus spinee. 17. Levatores co&tarum. 18. Inter-transvei - 
sales. 19. Quadratus lumborum. 

t Many anatomists include under the name of erector spinee not only the 
sacro-lumbalis with its accessory portion, and the longissimus dorsi, but also 
the spinalis dorsi, cervicalis ascendens, transvcrsalis cervicis and trachelo- 
mastoid. 
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azkd ribs aa far as tbeir an|[^leB. Internally or mesiallj, witb tbe 
mixltifidus spinsB, and semi-spinalis dorsi, which separates it from 
the spinous processes and arches of the vertebrse. 

The fascia Inmborum, with the spinal column, aponeurosis of the 
latissimus dorsi, and ribs, forms a complete osseo-aponeurotic sheath 
for the erector spinas. 

The Cervicalis ASCENDE!^s vel descendens is the continuation of 
the sacro-lumbalis upwards into the neck. It arises from the angle 
of the third, fourth, fifth and sixth rib, and is inserted by slender 
tendons into the posterior tubercles of the transverse processes of 
the third, fourth, fifth, and sixth cervical vertebrae. The term 
descendenst applied to this muscle, can only be correct when it is 
described as arising in the neck and passing downwards to the ribs. 

Relations. — By its superficial surface with the levator anguli sca- 
pulae ; by its deep surface with the upper intercostal muscles, ribs, 
and intertran averse muscles ; externally with the scalenus posticus 
and medius ; internally with the transversalis cervicis. The ten- 
dons of insertion are interposed between the attachments of the 
scalenus medius and posticus and transversalis cervicis, with which 
th^ are united. 

The Transversalis cervicis appears to be the continuation 
upwards into the neck of the longissimus dorsi ; it arises from the 
transverse processes of the five or six upper dorsal vertebrae, and is 
inserted into the posterior tubercles of the transverse processes of 
the cervical vertebrae, from the second to the sixth. It receives a 
fasciculus from the* longissimus dorsi and several small slips from 
the traohelo-mastoideus. 

Relations. — By its superficial surface with the levator anguli 
scapulae, splenius, and longissimus dorsi. By its deep surface with 
the complexus, trachelo-mastoideus, and vertebrae ; externally with 
the musculus accessorius ad sacro-lumbalem and ceivicalis ascen- 
dens; internally with the trachelo-mastoideus and complexus. 
The tendons of insertion of this muscle are interposed between the 
tendons of insertion of the cervicalis ascendens on the outer side, 
and those of origin of the trachelo-mastoid on the inner side. 

The Trachelo-mastoideus (complexus parvus) is likewise a con- 
tinuation upwards from the longissimus dorsi. It is a slender and 
delicate muscle, arising from the transverse processes of the three 
upper dorsal and last cervical, and from the articular processes of 
the three next cervical vertebrse, its origin being similar to that of 
the complexus, with which and the origin of the transversalis cer- 
vicis it is closely connected. It receives a fasciculus from the Ion- 
gissimus dorsi, and is inserted into the posterior border and summit 
of the mastoid process. 

Relations. — The same as the preceding muscle, excepting that it 
is interposed between the transversalis cervicis and complexus. 

Nerve Supply. — This and the preceding muscles are supplied by 
the external branches of the posterior divisions of the dorsal and 
cervical nerves. 

The Complexus (trachelo-occipitalis) is a large muscle, forming 
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with the Bplenius the great bulk*^ef the back of the neck. It 
crosses the direction oi the splenius, arimig from the transverse 
processes of the three upper dorsal and last liervical, and from the 
articular processes of the three next lower cervical vertebrae ; and 
is ineerted into the rough surface of the occipital bone between the 
two curved lines, as far as the occipital spine. The complexus is 
marked in the upper part of the neck by a transverse tendinous 
intersection. 

A large fasciculus of the complexus lying superficially to that 
muscle, and remarkable for consisting of two fleshy bellies with an 
intermediate tendon, is usually descrioed under the name of biventer 
cervicis. Considered as a separate muscle, it arises by three or 
four slips from the transverse processes of the dorsal vertebrae, from 
the fourth to the seventh ; and is inserted into the inner portion of 
the superior curved line of the occipital bone. Its tendons of origin 
lie internally to the insertions *ot the longissimus dorsi, and are 
connected with those of the semi-spinalis colli ; and its lower belly 
receives a fasciculus from the longissimus. The outer border of the 
upper belly is united with the complexus ; in the rest of its course 
it 18 free. 

Relations. — By its superficial surface with the trapezius, splenius, 
trachelo-mastoideus, transversalis cervicis, and longissimus dorsi. 
By its deep surface with the semi-spinalis dorsi and colli, recti and 
obliqui. It is separated from its fellow of the opposite side by the 
ligamentum nuchas, and from the semi-spinalis colli by the profunda 
cervicis artery, princcps cervicis branch of the occipital, and pos- 
terior cervical plexus of nerves. 

Nerve Supply. — The great occipital, and internal branches of 
posterior divisions of the six lower cervical and five upper dorsal 
nerves. 

Fifth Layer. 

Dissection. — The muscles of the preceding layer are to be removed 
by dividing them transversely through the middle, and turning one 
extremity upwards, the other downwards. In this way the whole 
of the muscles of the fourth layer may be dissected off, and the re- 
maining muscles of the spine brought into a state to be examined. 

The Semi-spinales muscles are connected with the transverse and 
spinous processes of the vertebrae, spanning one-half the vertebral 
column ; hence their name semi-spinales. 

The SeWi-spinalis dorsi arises from the transverse processes of 
the dorsal vertebrae from the sixth to the tenth; and is inserted 
into the spinous processes of the four upper dorsal and two lower 
cervical vertebrae. It is united below with the spinalis dorsi, and 
above with the semi-spinalis colH ; it also sends several small slips 
to the longissimus dorsi. 

The Semi-spinalis colli, larger than the preceding, arises from 
the transverse processes of the five or six upper dorsal vertebrae ; 
nnd is i/nserted into the spinous processes of the cervical vertebrae 
from the second to the fifth. 
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Eelatione.^'Bj their e'uperfldal surface the semi-sjjniales are in 
relation from bdow np*wards with the spinalis dorsi, longissimns 
dorsi, complexns, splennis, profunda cemcis and princeps cervicis 
artery, and posterior cervical plexus of nerves. By their deep sur- 
face with the multifidus spinae mnscle. 

Nerve Supply . — The semi-spinales are supplied by the internal 
branches of the posterior divisions of the dorsal and cervical 
nerves. 

On the middle line in the cervical region is a small muscle, the 
analogue of the spinalis dorsi, termed the spinalis cervicis. It is 
extremely irregular ; arising from the spinous processes of the two 
upper dorsal or two lower cervical vertebras ; and inserted into the 
spinous process of the axis, and sometimes into the next one or two 
vertebras. 

Occipital Group . — This group of small muscles is intended for the 
movements of the cranium on the atlas, and atlas on the axis. 

The Kecttjs posticus majoe (superficialis) arises from the spinous 
process of the axis : and is inserted into the inferior curved line of 
the occipital bone. 

The Eectus posticus minoe (profundus) arises from the spinous 
tubercle of the atlas ; and is inserted into the rough surface of the 
occipital bone, beneath the inferior curved line. 

The Rectus lateealis arises from the transverse process of the 
atlas, and is inserted into the rough surface of the occipital bone, 
externally to the condyle. 

TTie Obliquus infeeior (major) arises from the spinous process 
of the axis, and passes obliquely outwards to be inserted into the 
extremity of the transverse process of the atlas. 

The Obliquus superior (minor) arises from the extremity of the 
transverse process of the atlas, and passes obliquely inwards to be 
inserted into the rough surface of the occipital bone, between the 
curved lines, and directly behind the mastoid process. 

Relations . — By their superficial surface the recti and obliqui are 
in relation with a strong aponeurosis which separates them from 
the complexus. By their deep surface with the atlas and axis. 
The rectus posticus major partly covers in the rectus minor. The 
rectus lateralis is in relation by its anterior surface with the in- 
ternal jugular vein, and by its posterior surface with the vertebral 
artery; 

Ne't've Supply . — The recti and obliqui are supplied by the pos- 
terior divisions of the first and second cervical nerves. 

SiMh Layer. 

Dissection.— The semi-spinales muscles must be removed to ob- 
tain a good view of the multifidus spin®, which lies beneath them, 
and fills up the concavity between the spinous and transverse pro- 
cesses, the whole length of the vertebral column. 

The Multifidus spin.®, consisting of about twenty-two small 
muscular I'asciculi, extends along the vertebral groove from the 
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sacnim to the axis. The muscle cimmences by tendinous fibres on 
the dorsum of the sacrum, proceeding from the lateral tubercles of 
the sacrum and even from the lateral cornu of the coccyx, and 
passing obliquely upwards and inwards to the spinous tubercles. 
The fasciculi arise inferiorly from the sacrum, ilium, and tendon of 
the erector spinas; in the lumbar region from the articular and 
posterior transverse processes of the vertebrae; in the dorsal region 
from the transverse processes ; and in the cervical region from the 
articular processes of the four inferior vertebrae. They are inserted 
into the spinous processes and laminae of all the vertebrae from the 
sacrum to the axis. Of the twenty-two fasciculi, six are lumbar, 
.twelve dorsal, and four cervical. Each fasciculus, separate below, 
spreads out as it ascends, and passing over the next vertebra, is 
inserted into the four or five immediately above it. The muscle is 
thick inferiorly ; and the uppermost fasciculus larger than those 
immediately below it. * 

Relations. — By its superficial surface with the longissimus dorsi, 
semi-spinalis dorsi, and semi-spinalis colli. By its deep surface 
with the laminae and spinous processes of the vertebral column, and 
in the cervical region with the ligamentum nuchae. 

The Intehsptnales are small muscular slips arranged in pairs 
and situated between the spinous processes of the vertebrae. In the 
cervical region there are six pairs of these muscles, the first being 
placed between the axis and third vertebra, the sixth between the 
last cervical and first dorsal ; they are attached to the apices of the 
spinous processes, and are separated by the interspinous ligaments. 
In the dorsal region, rudiments of these muscles are occasionally 
met with between the upper and lower vertebrae, but are absent in 
the rest. In the lunihar region there are six pairs of interspinales, 
the first pair occui)ying the interspinous space between tne last 
dorsal and first lumbar vertebra, the last, the space between the 
fifth lumbar and sacrum. They are thin, broad, and imperfectly 
developed. Rudimentary interspinales are occasionally met with 
between the sacrum and coccyx; these are the analogues of the 
caudal muscles of brutes ; in man they are named collectively the 
extensor coccygis (sacro-coccygeus posticus). 

The Inter-trans\eiisates (inter-transversarii) are small quadri- 
lateral muscles situated between the transverse processes of the 
vertebrae. In the cervical region they are arranged in pairs cor- 
responding with the double conformation of the transverse processes, 
the vertebral artery and anterior division of a ceiwical nerve lying 
between them. The rectus anticus minor and rectus lateralis 
represent the inter-transversales between the atlas and cranium. 
In the dorsahregion the anterior inter-transversales are represented 
by the intercostal muscles, while the posterior are mere tendinous 
bands, muscular only between the first and last vertebras. In the 
lumbar region, the anterior inter-transversales are thin, and occupy 
only part of the space between the transverse processes. Analogues 
of posterior inter-transversales exist in the form of small muscular 
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fasciculi (interobliqui, inter-accessorii) extended between the rudi- 
mentary posterior transverse processes of the lumbar vertebr®. 

The JjEvatores costakum (supra-costales) are divided into long 
and short. The short (breves), twelve in number at each side, a/rise 
from the apex and lower border of the transverse process of the 
last cervical and eleven upper dorsal vertebrae ; and pass downwards 
and outwards, radiating in their descent, to be inserted into the 
upper border of all the ribs, between the tuberosity and angle. 
Tne uppermost muscle is the smallest, and their breadth increases 
from ^ove downwards. 


The levatoree costarum longi^ four in number at each side, arise 
from the transverse processes of the dorsal vertebrae, the seventh to 
the tenth, and are inserted into the four lower ribs ; each muscle 
passing over a rib in its descent, and being attached to the rib 
below as far as its angle. The levatores longi lie superficially to the 
levatores breves and increase in size from above downwards. 


Relations, — By their superficial surface with the sacro-lumbalis, 
longissimus dorsi and transversalis cervicis. By their deep surface 
with the ribs and intercostal spaces ; the levatores breves close the 
intercostal spaces, and are united by their external border with the 
intercostales extemi. 


Nerve Supply, — Themultifidus spineo, interspinales, inter- transver- 
sales, and levatores costarum are supplied by branches from the pos- 
terior divisions of the spinal nerves, from the atlas to the sacrum. 

With regard to the origin and insertion of the muscles of the 
back, the student should be informed that no exact regularity 
attends their attachments. At the best, a knowledge of their pre- 
cise connexions, even were it possible to retain it, would be but a 
barren information, if not absolutely injurious, as tending to exclude 
more valuable learning. We have therefore arranged a plan, by 
which they may be more easily recollected, placing them in a tabu- 
lar form (pp. 226, 227), that the student may see at a glance, the 
origin and insertion of each, and compare the natural grouping 
and similarity of attachment of the various layers. In this man- 
ner their actions also will be better comprehended, and learnt with 
greater facility. 

In examining the table, the student will observe the constant 
recurrence ri!rtthe number four in the origin and insertion of the 
muscles, bometimes the four occurs at the top or bottom of a 
region of the spine, and frequently includes part of two regions, 
taking two from each, as in the case of the serrati. Again, he will 
perceive that the muscles of the upper half of the table take 
their origin from spinous processes, and pass outwards to trans- 
verse, whereas the lower half arise mostly from transverse processes. 
To the student we commit these refiections, and leave it to the 
peculiar tenor of his own mind to make such arrangements os will 
be best retained in his memory. 

Actions, — The upper fibres of the trapezius draw the shoulder 
upwards and backwards; the middle fibres, directly backwards; 
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the lower, downwards and backwa^s. The lower fibres also act 
in producing rotation of the scapula on the chest. If the shoulder 
be fijced, the upper fibres will flex the spine towards the correspond- 
ing side. The latissimus dorsi is a muscle of the arm, drawing it 
backwards and downwards, and at the same time rotating it in- 
wards ; if the arm be ^ed, the latissimus dorsi will draw the spine 
to that side, and, raising the lower ribs, be an inspiratory muscle ; 
and if both arms be fixed, the two muscles will draw the whole 
trunk forwards, as in climbing or walking on crutches. The leva- 
tor anguli scapulae lifts the upper angle of the scapula, and with it 
the entire shoulder ; the rhomboidei carry the scapula and shoulder 
upwards and backwards. 

The serrati are respiratory muscles acting in opposition to each 
other, the serratus iiosf lens siq)erior drawing the ribs upwards, and 
thereby expanding the chest ; the Inferior drawing the lower ribs 
downwards, and diminishing the cavity of the chest. The former is 
an inspiratory, the latter an expiratory muscle. The splenii muscles 
of one side draw the vertebral column backwards and to one side, and 
rotate the head towards the corresponding shoulder, The muscles 
of opposite sides acting together, draw the head directly backwards. 
They are direct antagonists of the sterno-mastoid muscles. 

The sacro-lamhalis with its accessory muscle^ the longissimus 
dorsi and spinalis dorsi, are known by the general term of erector 
siiincB, which sufficiently expresses their action. They keep the 
spine supported in the vertical position by their broad origin from 
below, and by their insertion, by distinct tendons, into the ribs and 
spinous processes. Being made up of a number of distinct fasci- 
culi, which act alternately, the spine is kept erect without fatigue, 
even when the muscles have to counterbalance a corpulent abdo- 
men. The continuations upwards of these muscles into the neck 
preserve the steadiness and uprightness of that region. When the 
muscles of one side act alone, the neck is rotated on its axis. The 
comjpleMus, being attached to the occipital bone, draws the head 
backwards, and counteracts the muscles of the anterior part of the 
neck. It assists also in the rotation of the head. 

The semi-s2)inalis and mtdilfidus spinoe muscles act directly on 
the vertebrae, and contribute to the general action of sui:)porting the 
vertebral column erect. 

The four little muscles situated between the occiput and the first 
two vertebrae, effect the various movements between these bones ; 
the recti producing the antero-posterior actions ; the ohllqui the 
rotatory motions of the atlas on the axis. 

The actions of the remaining muscles of the spine, the inter- 
spinales and inter -transver sales, are expressed in their names. 
They approximate their attachments, and assist the nK)re powerful 
muscles in preserving the erect position of the body. 

The levatores costa/rnm raise the posterior parts of the ribs, and 
are probably more serviceable in preserving the articulation of the 
ribs from displacement, than in raising them in inspiration. 
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ORIGIN. 


Layers 

Spinous 

Processes. 

Transverse 

Processes. 

Bibs. 

Additional. 

Ut Layer, 




occipital bone and 

last cervical, 

\ 


Trapeziug . . ^ 

12 dorsal 

i • • * 

* *1 

ligamentum nuchn 

Latissixnns dors! . ^ 

4 or 8 lower dor- 
sal, 6 lumbar . 

. . 

4 lower 

sacrum and Uium . 

2»<i Layer. 





Levntor anguli 
scapulffi . . i 

. . . 

C4uppercervi-") 

■j cal posterior > 
(tubercles . ) 

• • 

. . . . 

Bhomboideus minor ^ 

lig. nucbsB and 
last cervical . 

}• • • 

. 

. 

Bhomboideus major 

4 upper dorsal . 

. . 


. 

3rd! Layer. 

lig. nuchas, 
last cervical. 




Serratus posticus f 

1 . . . 



superior . . 

2 upper dorsal 

J 



Serratue posticus ( 

2 lower dorsal, 

1 



inferior . . ( 

2 upper lumbar 

j . . . 

* 


^ienius capitis . ) 
Spleuius colli . . 1 

lig. nuchae, 
last cervical, 

6 upper dorsal 

}■ ■ ■ 

• • 

. . . . 

4lh Layer. 





Sacro-lumbalis 

. 

. 


ilium . . 

Accessorius ad ■) 



angles, 

\ 

sacro-lumbalem y 

. 

. . . ^ 

8 lower 

.( * * ’ * 

Longissimus dorsi . 
Spinalis dorsi . . ^ 

Cervicalis ascendens 

2 lower dorsal, 

2 upper lumbar 

}• • • 

• • 1 

r 

• * (. 

1 . 

angles, 
3rd, 4th, 

sacrum and lumbar 
vertebrse . 

l’ ’ ’ 



1 

5th, 6th 

) 

Tranversalis cervicis 

■ • •{ 

6 or 0 upper 
dorsal 

}• • 

. 

Tracbelo-mastoideus 

• • •{ 

3 upper dorsal, 

1 lower cervical 

}• •{ 

articular processes' 
4th, 6th, 0th cerv. 

Complexus . 

• ■ •{ 

3 upper dorsal, 

.1 lower cervical 

)■ 

articular processes 
4th, 6th, 6th cerv.. 

Biventer cervicis . 


dorsal 4th to 7th 



Uh Layer. 





Semi-spinalis dorsi. 


6th to lOtb dorsal 

. 


Semi-spinalis colli . 
Beotus posticus major 

1 

6 or 6 upper 
dorsal 

}• • 


Bectus posticus minor 
Beotus lateralis 

atlas 

atlas 



Obliquus inferior . 
Obliquus superior . 

axis 

atlas 



Layer. 


from sacrum to 
4th cervical 


sacrum, ilium, ten-' 

Multifldus spinse . 


}• •{ 

^ as wili 

Inter-spinales 

cervical & lumbar 

. . • 


InteT’transversales 
ticvatores costarum 

• • •{ 

cervical & lumbar 
last cervical and 
11 upper dorsal 


e shoulder 
backwards j 
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INSEB^lON. 

Spinous Processes. 

Transverse 

Processes. 

Bibs. 

Additional 

. 

. 

. . . 

clavicle, acromion, and 
spine of scapula, 
bicipital groove of 
humerus. 

. 

• • • 

■ ■ ■ ■{ 

superior angle and base 
of scapula. 

base of scapula, 
base of scapula. 



2nd, 3rd, 4tb, and 5th. 


* • • • 

3 upper cervical 

4 lower. 

{ 

occipital and temporal 
bone, and mastoid 
process. 

• • • • { 

( dorsal, 2nd to 6th 
1 or Sth. 

• * • * { 

• • • •{ 

last cervical 

all the lumbar 
and dorsal . 

3rd, 4th, 6tll, 6th 
cervical. 

2nd to 6th cer* 
vical. 

angles of 6 lower, 
angles of 6 upper. 

11 lower, between tu- 
bercles and angles. 

mastoid process. 

occipital bone between 
the curved lines, 
occipital bone, supe- 
rior curved line. 

C 4 upper dorsal, 

1 2 lower cervical, 
2nd to 6th cervical 

atlas. 

: ! ; *. 

occipital bone, 
occipital bone, 
occipital bone. 

occipital bone. 

T1i6 

are proba5\ • 
ribs from d}.* 

L_ 

cervical & lumbar 
• •{ 

. . . 

all, between tubercles 
and angles. 

all the laminte, except 
atlas. 
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MUSCLES OF THE THOEAX. 

The principal muscles situated on the front and sides of the 
thorax Wong in their actions to the upper extremity, with which 
they will be described. They are the pectoralis major and minor, 
siibclavius and serratus magnus. The true thoracic muscles, which 
appertain exclusively to the actions of the ribs, are, the 
Intercostales extern!. Subcostales, 

Intercostales intemi, Triangularis sterni. 

The intercostal muscles are two planes of muscular and tendinous 
fibres directed obliquely between adjacent ribs and closing the inter- 
costal spaces. They are seen partially on the reflection of the pec- 
toral muscles, or on the inner surface of the chest. The triangularis 
sterni is within the chest, and requires the removal of the anterior 
part of the thorax to bring it into view 

The Intercost iLEs extekni, eleven on each side, commence pos- 
teriorly at the tubercles of the ribs, and advance forwards to the 
costal cartilages, where they terminate in a thin aponeurosis which 
is continued onwards to the sternum. Their fibres are directed 
obliquely downwards and inwards, pursuing the same line with 
those of the external oblique muscle of the abdomen. They are 
thicker than the internal intercostals, and more tendinous in 
structure. 

The Intercostales interni, also eleven on each side, commence 
anteriorly at the sternum, and extend backwards as far as the 
angle of the ribs, whence they are prolonged to the vertebral 
column by a thin aponeurosis. Their fibres are directed obliquely 
downwards and backwards, corresponding with those of the internal 
oblique muscle of the abdomen, and crossing those of the external 
intercostals. 

In structure the intercostal muscles consist of an admixture of 
muscular and tendinous fibres. • They arise from the two lips of 
the lower border of the rib, the external from the outer lip, the 
internal from the inner ; and are Inserted into the upper border of 
the rib below, encroaching somewhat on its surfaces. 

Nerve Suj)pl/ij. — The intercostal nerves. 

The Subcostales (infracostales; intracostales) are nine or ten 
small muscles situated within the thorax at its posterior part, and 
lying upon the ribs. They increase in size from above downwards, 
and the direction of their fibres corresponds with that of the inter- 
costales intemi. Each muscle arises from the front of a rib, and 
is inserted into the front of the rib but one below ; the first sub- 
costalis is often absent. 

Relations, — The external intercostals, by their external swrfacst 
with the muscles which immediately invest the chest, viz., pecto- 
raJis major and minor, serratus magnus, serratus posticus superior 
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and inferior, scalenus posticus, sacrd-lum'balis and longissimus dorsi 
with their continuations, cervicalis ascendens and transversalis cer- 
vicis, levatores costarum, and obliquus externus abdominis. By 
their internal surface with the internal mtercostals, intercostal 
vessels and nerves, and posteriorly with the pleura, a thin aponeu- 
rosis being interposed. The internal intercostals, by their external 
surface with the external intercostals, and intercostal vessels and 
nerves; by their internal surface with the pleura costalis, trian- 
gularis sterni, subcostales, and diaphragm. 

The TRIANGULA.EIS STERNI (sterno-costalis), situated upon the 
inner wall of the front of the chest, arises by a thin aponeurosis 
from the side of the sternum, ensiform cartilage, and sternal ex- 
tremities of ^ the costal cartilages from the third to the sixth or 
seventh ; it is inserted by fleshy digitations into the second, third, 
fourth, and fifth costal cartilages and corresponding ribs. 

Itelnfions. — By its external surface with the sternum, ensiform 
cartilage, costal cartilages, internal intercostal muscles, and internal 
mammary vessels. By its internal surface with the pleura cos- 
talis, cellular tissue of the anterior mediastinum, and diaphragm. 
The lower fibres of the triangularis sterni are continuous with those 
of the transversalis abdominis. 

Nnve Bupiihj. — The intercostal nerves. 

Actions of the Res^nratory Muscles. — Respiration is produced by 
the alternate enlargement and diminution of the capacity of the 
thorax. The diaphragm by its descent enlarges the perpendicular 
measurement and produces abdominal inspiration. Abdominal 
ex[)iration is the result of the recoil of the abdominal walls — at- 
mospheric pressure on them, and when forced the contraction of 
the abdominal muscles. Thoracic inspiration is an active move- 
ment produced by the elevation of the ribs which enlarges the 
capacity of the chest antero-posteriorly, and also laterally. It is 
accomplished by the powerful muscles of the chest, the serratus 
magnus, and pectorales major and minor, and others attached from 
above to the ribs. But during tranquil thoracic respiration, the 
elevation of the ribs is produced by the intercostales extemi, and 
the opposite movement of expiration is owing to the elastic recoil 
of the costal cartilages, aided by the intercostales interni. Those 
fibres of the intercostales interni which are situated between the 
costal cartilages act like the extern! in elevating the chest in in- 
spiration, their fibres having the same relation to the costo- sternal 
joint which the extern! have to the costo-vertebral. Tranquil re- 
spiration is a vital eflPort produced by muscular contraction — tran- 
quil expiration a mechanical recoil. The account of the actions of 
the intercostal muscles here given, is in accordance with Mr. Hut- 
chison’s views, but many writers dispute the accuracy of his state- 
ments, especially with reference to the anterior fibres of the inter- 
costales interni. Many also believe that both sets of intercostals 
are elevators only. 
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The muscles of respiration may he enumerated as follows:* 
Dilating, or m^ircUory muscles, 
Interoostales extcmi, Snbcostales, 

Levatores oostariim, Diaphragma, 

assisted occasionally by the 


Stemo-cleido-mastoidei, 

Scaleni, 

Serrati poatici snperiores, 
Pectorales minores, 
Serrati magni, 


Subclavii, 

Pectorales majores, 

Latissimi dorsi, 

Cervicalea ascendentes, 
Accessorii ad sacro-lumbales. 


Contracting, or expiratory muscles, 

Interoostales interni, Transversales abdominis, 

Triangulares sterni, Becti abdominis, 

Obliqui extemi, Pyramidales, 

Obliqui intemi, 

assisted occasionally by the 
Serrati postici inferiores, Quadrati lumbomm, 

Longissimi dorsi, Serrati magni. 

Sacro-lumbales, 

To which may be added, as expiratory powers, the costal car- 
tilages ; a^jting by virtue of their elasticity. 


MUSCLES OF THE ABDOMEN. 


The muscles of the abdominal region are, the — 


Obliquus externus (descendens), 
Obliquus intemus (ascendens). 
Cremaster, 

Transversalis, 

Diaphragm a. 


Bectus, 

Pyramidalis, 

Quadrat us lumborum. 
Psoas parvus. 


Dissection . — The dissection of the abdominal muscles is to be 
commenced by making three incisions : — The first, vertical, in the 
middle line, from over the lower part of the sternum to the pubes ; 
the second, transverse, from the top of the first incision across the 
chest, as far back as the knife can be carried ; the third, oblique, from 
the umbilicus, downwards and outwards, to the anterior superior 
spine of the ilium. The three flaps included by these incisions 
should then be dissected back in the direction of the fibres of the 
external oblique muscle, beginning at the angle of each. The in- 
tegument and superficial fascia should be dissected ofi* separately, 
so as to enable the student to examine the relation of the vessels to 
the parts connected with hernia. 

When the external oblique muscle is dissected on both sides, a 
white tendinous line will be seen along the middle of the abdomen, 
extending from the ensiform cartilage to the pubes ; this is the Unea 
alba, A little external to it, on each side, two curved lines will 
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♦ Muscles of the anterior aspect of the trunk ; on the left side the super- 
ficial layer is soon, on the ri^ht the deeper layer. 1. Pectoralis major. 2. Del- 
toid; the interval between these muscles lodges the cephalic vein. 3. Ante- 
rior border of the latissimus dorsi. 4. SeiTatus magnus. 5. Subclavius, right 
side. 6. Pectoralis minor. 7. Coraco-brachialis. 8. Upper part of the biceps, 
showing its two heads. 9. Coracoid process of the scapula. 10. Serratus 
magnus, ri^t side 11. External intercostal muscle of the fifth intercostal 
space. 12. External oblique. 13. Its aponeurosis; the median line to the right 
of this number is the linea alba : the curved line to its left, the linoa semilu- 
naris ; the transverse lines above and below the cipher, the hneea transversal 
14. Poupart’s ligament. 15. External abdominal ring ; the margin above the 
ring is the superior or internal pillar ; the margin below the nng, the inferior 
or external pillar ; the curved intercolumnar fibres are seen proceeding up- 
wards from Poupart’s ligament to strengthen the ring. The numbers 14 and 
15 are placed on the fascia lata of the thigh ; the opening immediately to the 
left of 15 is the saphenous opening. 16. Rectus muscle of the right side 
brought into view by the removal of the anterior segment of its sheath ; * pos- 
terior segment of its sheath with the divided edge of the anteiior seg- 
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be observed extending from the eighth rib to the spine of the pnbes, 
and bounding the recti muscles ; these are the linece aemilunarea. 
Some transverse lines, Uneoe transverscB^three in number, connect the 
lineae semilunares with the linea alba at and above the umbilicus. 

The External oblique muscle (obliquus extemus abdominis, 
desc&ndens: costo-abdominalis) is the external flat muscle of the 
abdomen. Its name is derived from the obliquity of its direction, 
and the descending course of its fibres. It arises by fleshy digita- 
tions from the external surface of the eight inferior ribs ; the five 
upper digitations being received between corresponding processes of 
the serratus magnus, the three lower, of the latissimus dorsi. The 
fleshy fasciculi proceeding from this extensive origin terminate on 
the front of the abdomen in a broad aponeurosis, and posteriorly are 
inserted into the outer lip of the crest of the ilium, for two-thirds 
its length, and into the anterior superior spinous process. The 
aponeurosis is united, in front, by its under surface, with that of 
the obliquus intemus, forming the anterior wall of the sheath of 
the rectus, and is i nserted into the linea alba, front of the pubes, 
spine of the pubes and pectineal line. 

The lower border of tue aponeurosis, which is stretched between 
the anterior superior spinous process of the ilium and the spine of 
the pubes, is round from being folded inwards, and forms Foniiart's 
ligament; the insertion into the pectineal line is GimhernaVs 
ligament. 

Just above the crest of the pubes is the external abdominal ring, 
a triangular opening formed by the separation of the fibres of the 
aponeurosis of the external oblique. It is oblique in direction and 
corresponds with the course of the fibres of the aponeurosis. It is 
bounded below by the crest of the pubes ; on either side by the 
borders of the aponeurosis, which are termed and above by 

some curved fibres (inter columnar) which originate from Pou part’s 
ligament, and cross the upper angle of the ring, to give it strength. 
The ext em Lol nillar, yfhioh. is at the same time inferior ixom the 
obliquity of the opening, is inserted into the spine of the pubes ; 
the internal or sii]) prior juVhir forms an interlacement with its 
fellow of the opposite side over the front of the symphysis pubis. 
The external abdominal ring gives passage to the spermatic cord 
in the male, and the round ligament in the female : they are both 
invested in their passage through it by a prolongation of the fascia 
of the external oblique muscle, the intercolumna/r fascia, or fascia 
spermatica. 

The pouch of inguinal heniia, in passing through this opening, 
receives the inter columnar fascia as one of its coverings.*^ 

xnent. 17. Pyramidalis muscle 18 Internal oblique. 19. Conjoined tendon of 
the internal oblique and transversalis descending behind Poupart’s ligament to 
the pectineal line. 20. The arch formed between the lower curved border of 
the internal oblique muscle and Poupart’s ligament ; it is beneath this arch 
that the spermatic cord and oblique inguinal hernia pass. 

* In connexion with this and the two following muscles the student should 
refer to the description of hernia at page 303. 
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Eelations. — By its external ev/rface with, the superficial fascia, 
integument, cutaneous vessels and nerves, ■particularly the super- 
ficial epigastric and superficial circumflexa ilii vessels, and latissi- 
mus dorsi, by which it is overlapped posteriorly. By its internal 
surface with the internal oblique, lower part of the eight inferior 
ribs and intercostal muscles, cremaster, spermatic cord in the male, 
and round ligament in the female. The upper border of the ex- 
ternal oblique is continuous with the pectoralis major. 

Nerue Supply, — Anterior branches of the lower intercostals. 

The external oblique is now to be removed by making an incision 
from the anterior superior spine of the ilium towards the umbilicus 
as far as the aponeurosis can be separated from the subjacent 
muscle. From this latter point an incision is to be made to the 
crest of the pubis, and the aponeurosis included in these incisions 
to be turned down to Poupart’s ligament. The remainder of the 
muscle may be removed by carrying a perpendicular incision from 
the end of the first up to the chest, and dissecting ofi’ the aponeu- 
rosis and muscle. 

The Inteiinal oblique muscle {oljlupivs iufernus ahdomhiis, 
asceudens ; ilio-abdominalis) is the middle fiat muscle of the abdo- 
men. It arises from the outer half of Poupart’s ligament, from the 
middle of the crest of the ilium for two-thirds its length, and from 
the fascia lumborum. Its fibres diverge from their origin, those 
from Poupart’s ligament curving downwards, those from the ante- 
rior part of the crest of the ilium passing transversely, and the rest 
ascending obliquely. The muscle is inserted into the pectineal lino 
and crest of the pubes, linea alba, and lower border of the four in- 
ferior ribs. At its origin from the fascia lumborum it becomes the 
bond of union between the aponeurosis of the traiisversalis and that 
of the latissimus dorsi. 

Along the ujiper three-fourths of the linea semilunaris, the 
aponeurosis of the internal oblique separates into two lamellae, 
which pass one in front, the other behind the rectus muscle to the 
linea alba, where they are inserted ; along the lower fourth, the 
aponeurosis passes in front of the rectus without separation. The 
two layers, which thus enclose the rectus, consequently form 
for it a sheath, which is incomplete at its posterior and inferior 
part. 

The lowest fibres of the internal oblique are inserted into the 
pectineal line of the pubes in common udth those of the trans- 
versalis muscle. Hence the tendon of this insertion is called the 
conjoined tendon of the inicrnal ohluine and transver satis. This 
tendon is situated directly behind the external abdominal ring, and 
serves to strengthen what would otherwise be a weak point in the 
abdomen. Sometimes the tendon is insufficient to resist the inter- 
nal pressure and is forced through the external ring ; it then forms 
the distinctive covering of direct inguinal hernia. 

The spermatic cord passes beneath the arched border of the 
internal oblique muscle, between it a.nd Poupart’s ligament. The 
interval between this lower border and Poupa-H’s ligament is there- 



m 


MUSCLES OF THE ABDOMM. . 


called ilie spermatic or inguinal canaL During its passage 
some fibres are given off from the lower border of the muscle, which 
accompany the cord downwards to the testicle, and form loops 
^ouna it ; this is the cremaster muscle. In the descent of oblique 
inguinal hernia, which travels the same course as the spermatic 
cord, the cremaster muscle forms one of its coverings. 

The Cremaster, considered as a distinct muscle, arises from the 
middle of Poupart’s ligament, and forms a series of loops upon the 
spematic cord. A few of its fibres are inserted into the tunica 
vaginalis, the rest (crus internum) ascend along the inner side of 
the cord, to be inserted^ with the conjoined tendon, into the pecti- 
neal line of the os pubis. 

Relations. — The internal oblique is in relation by its external 
surface with the external oblique, latissimus dorsi, spermatic cord, 
and external abdominal ring. By its internal surface with the 
transversalis muscle, fascia transversalis, internal abdominal ring, 
and spermatic cord. By its lower and arched border with the 
spermatic cord; forming the upper boundary of the spermatic 
canal. 

The cremaster is in relation by its external surface with the 
aponeurosis of the external oblique, and intercolumnar fascia ; by 
its internal surface with the fascia propria of the spermatic cord. 

The internal oblique muscle is to be removed by separating it 
from its attachment, to the ribs above, the crest of the ilium and 
Poupart’s ligament below. It should be divided behind by a verti- 
cal incision extending from the last rib to the crest of the ilium, as 
its lumbar attachment cannot at present be examined. The muscle 
is then to be turned forward?. Some degree of care will be required 
in performing this dissection, from the difficulty of distinguishing 
between this muscle and the one beneath. A thin layer of cellular 
tissue is all that separates them for the greater part of their extent. 
Near the crest of the ilium the circumflexa ilii artery ascends be- 
tween the two muscles, and forms a guide to their separation ; but 
just above Poupart’s ligament they are so closely united, that sepa- 
ration is impossible. 

N&i've — Ilio-inguinal and ilio-hypogastric of first lumbar, 

and anterior branches of lower intercostals. 

The Transversalis (lurabo-abdoininalis) is the internal flat 
muscle of the abdomen ; and is transverse in the direction of its 
fibres, as implied in its name. It arises from Poupart’s ligament, 
somewhat less than the outer half, from the anterior two-thirds 
of the internal lip of the crest of the ilium ; from the transverse 
processes of the lumbar vertebrae through the medium of the 
posterior aponeurosis, and from the inner surface of the six inferior 
costal cartilages. The superior fibres, proceeding from the cartilage 
of the seventh rib, are inserted into the ensiform cartilage ; the 
inferior fibres, proceeding from Poupart’s ligament, curve down- 
wards to be ins&i'ted by means of a tendinous expansion common to 
it, and the internal oblique, the conjoined tendon of the internal 



rM^BYrnSALlB. 


286 


oblique a/nd traneversalist into tlie pectineal line of the pubes ; while 
the fibres intermediate between tnese points terminate near the 
outer border of the rectus in an aponeurosis, which is continued 
onwards to the linea alba. The upper portion of the aponeurosis, 
closely united with the posterior 
lamella of the aponeurosis of the 
internal oblique, assists in form- 
ing the posterior wall of the sheath 
of the rectus, while the inferior 
portion, commencing at a point 
midway between the umbilicus 
and pubes, is continued with the 
undivided aponeurosis of the in- 
ternal oblique in front of the 
rectus. 

The posterior aponeurosis of the 
transversalis divides into three 
lamellae, anterior, middle, and pos- 
terior, which constitute the fascia 
Imihorum, The anterior lamella, 
thin and membranous, is at- 
tached to the base of the trans- 
verse processes of the lumbar 
vertebrae ; the middle lamella, of 
considerable thickness, to their 
apices ; the posterior layer re- 
ceives the attachment of the pos- 
terior aponeurosis of the internal 
oblique, and farther back, near 
the border of the erector spinae, 
becomes united with the aponeu- 
rosis of the latissimus dorsi. Be- 
tween the anterior and middle 
lamella is lodged the quadratus 
lumborum ; and between the middle and posterior layer, the erector 
spinae and multifidus spinai, which are thus furnished with aponeu- 
rotic sheaths. 

* Lateral view of the trunk, showing its muscles, particularly the trans- 
versalis abdominis. 1. Costal origin of the latissimus dorsi. 2. Sen-atus 
inagnus. 3. Upper part of the 03 k.ternal oblique, divided in the direction best 
calculated to show the muscles beneath without interfering with its indigita- 
tions with the serratus maguus. 4. Two of the external intercostal muscles. 
6. Two of the internal iutercostals. Transversalis. 7. Its posterior apo- 
neurosis. 8. Its anterior aponeurosis forming the posterior layer of the sheath 
of the rectus. 9. Lower pu-t of the h'ft rectus with the aponeurosis of the 
transversalis passing in front. 10, Kight rectus muscle. 11. Arched opeuing 
left between the lower border of the tnnsversalis muscle and Poupart^s liga- 
ment, through which the spermatic cord and oblique inguinal hernia pass. 
12. Tensor vaginee femoris, gluteus medius and maximus invested by fascia 
lata. 
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jRelations. — By its external surface with the internal oblique, 
the internal surface of the six lower ribs, and internal intercostal 
muBcles. By its Internal surface with the transversalis fascia, 
which separates it from the peritoneum, with the psoas magnus, 
the lower part of the rectus, and pyramidalis. The spermatic cord 
and oblique inguinal hernia pass beneath the lower harder ^ but have 
no direct relation with it. The upper border is continuous with the 
diaphragm and triangularis sterni. 

Nerve S apply. — Anterior branches of lower intercostals. 

To dissect the rectus muscle, its sheath should be opened by a 
vertical incision extending from over the cartilages of the lower ribs 
to the front of the os pubis. The sheath may then be dissected off 
and turned aside ; this is easily done excepting at the lineae trans- 
versae, where a close adhesion subsists between the muscle and the 
external wall of the sheath. The sheath contains the rectus and 
pyramidalis muscle. 

The Rectus (sterno-pubis) arises by a double tendon from the 
front and crest of the os pubis, and is inserted by three broad digi- 
tations into the cartilages of the fifth, sixth, and seventh ribs. It 
is traversed by several tendinous intersections, called lineoe trans- 
versse (inscription es tendineye). One of these is situated at the 
umbilicus, one over the ensiform cartilage, and one midway between 
these points ; when a fourth exists, it occurs below the umbilicus. 
The linese transversm are vestiges of the abdominal ribs of reptiles, 
and rarely extend completely through the muscle. 

Relations. — By its ceicrnal surface with the anterior lamella of 
the aponeurosis of the internal oblique, below with the aponeurosis 
of the transversalis, and with the pyramidalis. By its internal 
surface with the ensiform cartilage, cartilages of the ribs from the 
fifth to the ninth, posterior lamella of the internal oblique, perito- 
neum, and epigastric artery and veins. 

Nerve Supj^y . — The ilio-hypogastric and anterior branches of 
intercostal nerves. 

The Pyramidalis (pubio-subumbilicalis) arises from the crest of 
the os pubis in front of the rectus, and is inserted into the linea alba 
at about midway between the umbilicus and pubes. It is enclosed 
in the sheath with the rectus, and rests against the lower part of 
that muscle ; it is sometimes absent. 

Nerve Supply . — The ilio-hypogastric nerve. 

The rectus may now be divided across the middle, and the two 
ends drawn aside for the purpose of examining the mode of con- 
struction of its sheath. 

The sheath of the rectus is formed, in fronts for the upper three- 
fourths of its extent, by the aponeurosis of the external oblique and 
anterior lamella of the internal oblique ; behind by the posterior 
lamella of the internal oblique and aponeurosis of the transversalis. 
Midway between the umbilicus and the pubes, the posterior wall of 
the sheath terminates in a thin curved margin (phea semilunaris, 
Douglassii) the aponeurosis of the three muscles passing, below this 
point, altogether in front of the rectus. 
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Tlie next two muscles can be e^^amined only wben the viscera of 
the abdomen are removed. To see the quadratus lumborum, it is 
also necessary to divide and draw aside the psoas muscle and the 
anterior lamella of the posterior aponeurosis of the transversalis. 

The Quadratus Lumborum (ilio-costalis) is concealed from view 
by the anterior lamella of the posterior aponeurosis of the trans- 
versalis muscle, which is inserted into the bases of the transverse 
processes of the lumbar vertebrae. When this lamella is divided, 
the muscle will be seen to consist of two portions : — one, the 
external, arising from the ilio-lumbar ligament and outer lip of the 
crest of the ilium for two inches in extent, and inserted into the 
apices of the transverse processes of the four upper lumbar vertebras 
(sometimes also last dorsal) and last rib; the other, the intei-nal 
and anterior portion, arises by tendinous slips from the transverse 
processes of the three or four lower lumbar vortebreo, and passes 
upwards to be inserted into the lower border of the last rib. If 
the muscle be cut across or removed, the middle lamella of the 
aponeurosis of the transversalis will be seen, attached to the apices 
of the transverse processes ; the quadratus being enclosed between 
the two lamellas as in a sheath. 

Relations. — Enclosed in the sheath formed by the aponeurosis of 
the transversalis muscle, it is in relation, in front, with the kidney, 
colon, psoas magnus, and diaphragm. Behind, but also separated 
by its sheath, with the erector spinm. 

Nerve Supply. — Posterior branches of the lumbar nerves. 

The Psoas parvus is a small and infrequent muscle which arises 
from the last dorsal and first lumbar vertebra and from the inter- 
vertebral substance between them, and terminates in a long slender 
tendon which expands interiorly and is inserted into the ilio-pecti- 
neal line and eminence. The tendon is continuous by its outer 
border with the iliac fascia. 

Relations. — It rests on the psoas magnus, and is covered in by 
the peritoneum ; superiorly it passes beneath the lig amentum 
arcuatum internum of the diaphragm. 

Nerve Supply. — Branches of the lumbar plexus. 

Diaphragm. — To obtain a good view of this important inspi- 
ratory muscle, the peritoneum should be dissected from its under 
surface. It is a transverse muscular septum between the thorax 
and abdomen, and is composed of two portions, thoracic and lumbar, 
the former being named the greater, the latter the lesser muscle. 
The thoracic portion arises from the ensifonn cartilage by a dis- 
tinct slip and from the internal surface of the six inferior ribs indi- 
gitating with the transversalis. The fibres converge to be inserted 
mto the central tendon. 

A triangular interval exists between the sternal and costal portion 
of the muscle at each side, closed by a few irregular muscular fibres 
and by the serous membranes of the cavity of the chest and abdo- 
men. A protrusion of any portion of the contents of the abdomen 
through this opening constitutes phrenic or diaphragmatic hernia. 

The lumhar portion consists of a right and left lateral half (pii- 
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ci'UTCb ) ; 6cicli of wBicli is composed of tJiTee smaller pillars or 
crura, mt&mal, middle, and extemah 
The cTv/rQ, o/rise from the front and lateral aspect of the eddies 
of the first, second, and third lumbar vertebrae, from the inter- 
vertebral substance between the first, second, third, and fourth, 
from the transverse process of the first, ligamentum arcuatum 
internum and externum, and last rib. The left ctus is shorter than 

Fig> 155.* 



the right by the breadth of a vertebra, and does not advance so far 
forward on the front of the vertebral column. The crura are inserted 
into the whole len^h of the posterior border of the central tendon. 

The origin of the crura takes place by a strong tendon, from 
which and from the other points of attachment muscular fibres 
proceed. The internal 'pillar of the crus is its anterior fasciculus, 
which proceeds from the third lumbar vertebra ; the middle pillar, 
smaller than the others, proceeds from the second vertebra ; the 
external pillar, the largest of the three, from the first lumbar ver- 
tebra, ligamenta arcuata rnd last rib. The internal pillars ap- 
proach each other as they ascend, the arched interval between 
them being the aortic opening ; their internal fibres, consisting of 
several fasciculi, cross each other in front of the aortic opening and 

* The diaphragm viewed from the front, showing its upper or throracic 
surface. 1, 1. The lateral segments of the thoracic portion ; arising from 
2, 2. The cartilages of the ribs ; and inserted into 3. The central tendon. The 
right segment is seen to bo higher than the left. 4. The fasciculus which 
anses from the ensiform cartilage. 5, 5. Lateral leaflets of the central tendon. 
6. Opening for the inferior vena cava. 7. The oesophagus. 8. The thoracic 
aorta. 9. The abdominal aorta. 10. The tendon of the right crus of the dia- 
phragm ; that of the left is seen immediately above on the lumbar vertebree. 
11, 11. The psoas muscles. 
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form the lateral bormdaries of ai:w)ther opening of elliptical shape 
(oesophageal), and are then lost‘in the central tendon. In the ^ 
cassation between the aortic and oesophageal opening the fibres of 
the right internal pillar are generally the most superficial. Between 

Fig. 156 .* 



the lumbar and costal portion of the diaphragm at each side is a 
triangular interval like that between the costal and sternal portion, 
closed only by cellular tissue and the serous membranes of the two 
cavities. 


• Uader or abdominal side of the diaphragm. 1, 2, 3. The thoracic portion ; 
figure I rests on the central leaflet of the tendinous centre ; figure 2 on the 
left or smallest leaflet ; figure 3 on the right leaflet. 4. Fasciculus from the 
onsiform cartilage ; a small triangular space, closed only by the serous mem- 
branes of the abdomen and chest, is left on either side of the fasciculus. 
5. Ligamentum arcuatum externum of the loft side. 6. Ligament um arcua- 
tum internum. 7. A small arched opening occasionally found, through which 
the lesser splanchnic nerve passes. 8. Tendon of the right or larger crus ; a 
muscular fasciculus from this tendon curves to the left side of the greater 
muscle between the oesophageal and aortic opening. 9. Fourth lumbar ver- 
tebra, 10. Tendon of the left or shorter crus. 11, Aortic opening occupied 
by the cylinder of the aorta, 12. Portion of the oesophagus issuing through 
the oesophageal opening ; in this figure the oesophageal opening is tendinous 
at its anterior part, a state that is not uncommon. 13. Opening for the infe- 
rior vena cava, in the tendinous centre of the diaphragm. 1 1. Psoas inagmis 
passing beneath the ligamentum arcuatum internum ; it has been removed on 
the opposite side to show the arch more distinctly. 15. Qiiadratus lumborura 
passing beneath the ligamentum arcuatum externum; this muscle has also 
been removed on the left side. 
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The Ugammtum arcuaHm, internum is a tendinous arch thrown 
across the upper part of the psoas muscle from the side of the body 
of the first lumbar vertebra to the apex of its transverse process, 
extending sometimes also to that of the second. Beneath this arch 
the psoas magnus emerges from the chest. 

The ligamentum arcuatum externum is a tendinous band extended 
from the apex of the transverse process of the first lumbar vertebra, 
to the lower border of the last rib. It forms an arch across the 
quadratus lumborum and is continuous with the anterior wall of 
the sheath of that muscle derived from the posterior aponeurosis of 
the transversalis abdominis. 

The tendinous centre of the diaphragm is shaped like a trefoil 
leaf, of which the central leaflet points to the onsiform cartilage, 
and is the largest ; the lateral leaflets, right and left, occupy the 
corresponding portions of the muscle ; the right being the larger 
and rounded, the left smaller and lengthened in its form. 

The o'peydngs in the diaphragm are three : one, quadrilateral, in 
the tendinous centre, at the union of the right and middle leaflets, 
for the passage of the inferior vena cava ; a muscular opening of 
an elliptical shape formed by the internal pillars of the crura, the 
oesophageal, for the transmission of the oesophagus and pneumo- 
gastric nerves; a third, the aortic, formed by a tendinous arch 
thrown from the tendon of one crus to that of the other, beneath 
which pass the aorta and thoracic duct. The great splanchnic 
nerve passes through the diaphragm between the internal and 
middle pillar of the crus ; the trunk of the sympathetic and vena 
azygos between the middle and external pillar. The lesser splanch- 
nic nerve escapes between those fibres of the external pillar which 
proceed from the ligamentum arcuatum internum. 

Relations — By its superior surface with the pleurae, pericardium, 
heart, and lungs. By its inferior surface with the peritoneum ; 
on the left with the stomach and spleen ; on the right with the 
convexity of the liver ; behind with the kidneys, supra-renal 
capsules, duodenum, and solar plexus. By its cir conference with 
the ensiform cartilage, ribs, intercostal muscles, and vertebral 
column. 

Nerve Siqiply . — The phrenic nerve, derived from the third, fourth, 
and fifth cervical. 

Actions . — The external obli(jue muscle, acting singly, would draw 
the thorax towards the pelvis, and twist the body to the opposite 
side. Both muscles, acting together, flex the thorax directly on 
the pelvis. The internal oblique of one side draws the chest down- 
wards and outwards ; both together bend it directly forwards. 
Either transversalis muscle, acting singly, will diminish the size 
of the abdomen on its own side, and both together will constrict 
the entire cylinder of the cavity. The recti muscles, assisted by 
the pyramidales, flex the thorax towards the pelvis, and, through 
the medium of the lineas transversae, are enabled to act when their 
sheath is curved inwards by the action of the transversales. The 
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pyraxnidales are tensors of the alba. The abdominal are ex- 
piratory muscles, and chief acents in expulsion ; by their action^ 
the foetus is expelled from the uterus, the urine from the bladder, 
faeces from the rectum, bile from the gall-bladder, ingesta from the 
stomach and bowels in vomiting, and mucus and irritating sub- 
stances from the bronchial tubes, trachea, and nasal passages during 
coughing and sneezing. To produce these effects, they all act 
together. Their violent and continued action produces hernia, and, 
acting spasmodically, they may occasion rupture of the viscera. The 
quadratus lumborum draws the last rib downwards, and is an ex- 
piratory muscle ; it also serves to bend the vertebral column to one 
or the other side. The psoas parvus is a tensor of the iliac fascia, 
and, taking its fixed origin from below, may assist in flexing the 
vertebral column forwards. The diaphragm is an inspiratory 
muscle, and the sole agent in tranquil inspiration. When in action, 
the muscle is drawn downwards, its plane being rendered oblique 
from the level of the ensiform cartilage, to that of the upper lumbar 
vertebra. During relaxation it is convex, and encroaches conside- 
rably on the cavity of the chest, particularly at the sides, where it 
corresponds with the lungs. It assists the abdominal muscles 
powerfully in expulsion, every act of that kind being preceded or 
accompanied by inspiration. Spasmodic action of the diaphragm 
produces hiccough and sobbing, and its rapid alternation of con- 
traction and relaxation, combined with laryngeal and facial move- 
ments, laughing and crying. 


MUSCLES OP THE PEEINEUM. 

The muscles of the perineum are situated in the outlet of the 
pelvis, and consist of two groups, one of which belongs especially to 
the organs of generation and urethra, the other to the termination 
of the alimentary canal. To these may be added the anterior 
muscles of the coccyx. The muscles of the perineal region in the 
male, are the 

Accelerator urinse, Sphincter ani. 

Erector penis. Levator ani, 

Transversus perinei, Coccygeus, 

Compressor urethrae, Sacro-coccygeus anticus. 

Dissection . — To dissect the perineum, the subject should be fixed 
in the position for lithotomy, that is, the hands should be bound to 
the soles of the feet, and the knees kept apart. An easier plan is 
the drawing of the feet upwards by means of a cord passed through 
a hook in the ceiling. Both of these means of preparation have tor 
their object the full exposure of the perineum. And as this is a 
dissection which demands some deOTee of delicacy and nice manipu- 
lation, a strong light should be thrown upon the part. ^ A large 
sound is to be introduced into the bladder, and a string, tied round 
the testicles, to be fixed to its handle. This will retain the sound 
in the bladder and put the perineum on the stretch. An incision ii^ 
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to be made tbrongh tbe skin round the verge of the anus, and four 
others radiating from it — one to the tip or the coccyx, another to 
the base of the scrotum, and one on each side to the tuberosities 
of the ischium. The four flaps are to be dissected back with great 
care, the integument alone being removed so as to expose the sub- 
cutaneous sphincter and the superficial fascia, the description of 
which will be found in the section relating to the/ascice. After the 
fascia has been carefully dissected ofi* and the perineal vessels and 
nerves turned aside, the muscles are brought into view. 

The Acceleratores urinje (bulbo-cavernosi) arise from a ten- 
dinous point in the centre of the perineum and from the fibrous 
raph^ of the two muscles. From this origin the fibres diverge like 

Fig. 157.* 



the barbs of a pen ; the posterior to be inserted into the triangular 
ligament and ramus of the pubes ; the middle, to encircle the cor- 
pus spongiosum and meet on its upper side ; the anterior, to spread 
out on the corpus cavernosum at each side, and be inserted partly 
into its fibrous structure, and partly into the fascia penis. The 
posterior and middle iusertions of these muscles are best seen by 
carefully raising one muscle from the corpus spongiosum and tracing 
its fibres. 

J^elations . — By their 8U]}erficlal surface with the superficial 

• Muscles of the perineum. 1. Acoeleratores urinse ; the figure rests on 
the corpus spongiosum penis. 2. Corpus cavernosum of one side. 3. Erector 
penis of one side. 4. Trausversus perinei of one side. 6. Triangular space, 
through which the triangular ligament is seen. 6. Sphincter ani ; its ante- 
rior extremity cut off. 7. Levator ani of the left side; the deep space between 
the tuberosity of the ischium (8) and the anus, is the ischio-rectal fossa ; the 
same fossa is seen on the opposite side. 9. Spine of the ischium. 10. Left 
ooccygeus muscle. The boundaries of tbe perineum are well exhibited in this 
engfraving. 
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perineal fascia, dartos, superficial vessels and nerves of the perineum, 
ahd, on each side, the erector penis. By their deej^ surface with 
the corpus spongiosum and bulb of the urethra. 

The Ebector penis (ischio-cavernosus) arises from the tuberosity 
of the ischium and from the ramus of the pubes on each side of the 
crus, and curves around the root of the penis ; to be inserted into 
the upper surface of the corpus cavernosum, where it is continuous 
with a strong fascia which covers the dorsum of the organ, the 
fascia penis. 

Relations . — By its superficial surface with the superficial perineal 
fascia, dartos, and superficial perineal vessels and nerves. By its 
deep surface with the corpus cavernosum penis. 

Nerve Supply . — The perineal branch of the pudio nerve supplies 
the acceleratores nrinae and the erector penis. 

The Tbansveiisus perinei arises from the ramus of the ischium 
at each side, and is inserted into the central tendinous point of the 
perineum ; where it is connected with the accelerator urinae and 
sphincter am. Occasionally the transversus perinei is of large size, 
and spreads out as it approaches the middle line so as to become 
fan-shaped. The posterior fibres are continuous with those of the 
muscle of the opposite side ; but the anterior are prolonged forwards 
upon the bulb and corpus spongiosum of the urethra as far as the 
middle of the penis, forming a broad layer which usurps the place 
and office of the accelerator urinae. 

A small slip of muscle is sometimes found in front of the trans- 
versus perinei : this is the transversus perinei alter. By its inner 
end it is continuous with the accelerator. 

Relations . — By its superfidal surface with the superficial perineal 
fascia, and superficial perineal vessels and nerves. By its deep sur- 
face with the triangular ligament and internal pudic artery and 
veins. By its posterior border it is in relation with that portion of 
the superficial perineal fascia which passes upwards to become con- 
tinuous with the triangular ligament. 

Nerve Supply . — The perineal branch of the pudic nerve. 

To dissect the compressor uretlirce, the three preceding muscles 
should be removed, so as to render the glistening surface of the 
triangular ligament apparent. This ligament should then be care- 
fully dissected away, and the corpus spongiosum penis divided 
through its middle, separated from the corpus cavernosum, and 
drawn forwards in order to put on the stretch the membranous por- 
tion of the urethra, with which the compressor muscles are con- 
nected. The compressor urethrae is, however, better seen in a 
dissection made from within the pelvis, after having turned down 
the bladder from its attachment to the os pubis, and removed a 
plexus of veins together with the pelvic fascia. 

The Compressor tjretur^ (constrictor urethrm membranaceae, 
constrictor isthmi urethrae) directed transversely across the peri- 
neum above the triangular ligament arises from the ramus ot the 
pubes and ischium, their pomt of union, and from the anterior 

B 2 
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^ament of tlae bladder and prostate gland Proceeding inwards 
it divides into two fan- shaped fasciculi, superior and inferior, which 

embrace the membranous portion 
of the urethra, and are continuous 
with the muscle of the opposite 
side. The superior faedcutus is 
continued forwards to the junction 
of the crura penis, and backwards 
to the prostate gland ; on the upper 
surface of which it is spread out. 
The inferior fasciculus is attached 
to the bulb of, the urethra, in 
front, and extends to the prostate 
gland behind. A third fasciculus, 
closely united with the two pre- 
ceding, consists of circular fibres, 
which enclose and form a muscu- 
lar sheath for the membranous 
part of the urethra. 

Under the name of Wilson^s 
muscles, a fourth fasciculus has 
been described as descending vertically from the body of the pubes, 
near the symphysis, to unite with the superior fasciculus of the 
compressor urethrae. This fasciculus is mconstant and itsexis-^ 
tence doubtful. 

Nerve Su^ply.---The pmneal branch of the pudic. 

The Spuincter ani is a thin and elliptical plane of muscle 
closely adherent to the integument, and surrounding the opening of 
the anus. It arises posteriorly in the superficial fascia around the 
coccyx, and by a fibrous raphe from the apex of that bone ; and is 
inserted anteriorly into the tendinous centre of the perineum, and 
into the raph^ of the integument, nearly as far forward as the com* 
mencement of the scrotum. , ' ' 

Belations. — By its superficial surface Mvitla. the integument. By 
its deep surface with the internal sphincter, levator ani, 'Cellular 
tissue and fat of the iscliio-rectal fossa, and in front with the super- 
ficial perineal fascia. 

The Sphincter ani internes is a muscular band embracing the 
extremity of the intestine, and formed by an aggregation of the 
circular muscular fibres of the rectum. 

Nerve Supply . — The sphincters are supplied by the) anterior 
branch of the fouith sacral, and inferior hmmorrhoidal branch of the 
internal pudic. 

Part of the levator ani may be seen during the dissertation of the 

♦ Posterior view of the pubes, with part of bladder and u rethra attached. 
1. Body of pubes. 2. Kamus. 3. ObtUiator iutemus musclte. 6. Portion of 
the fundus and neck of the bladder laid open, 6. Prostate f^land. 7. Trans- 
verse fibres of the compressor undbise, passing above the nr ethra. 8. Similar 
fibres passing beneath that canal. j 
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anal portion of the perinenm hy j*nioving the fat which surrounds 
the termination of the rectum in the is^io-rectal fossa. But to 
study the entire muscle, a lateral section of the pelvis must be 
made by sawing through the pubes a little to one side of the sym- 
physis, separating the bones oehind at the sacro-iliac sjmphysis, 
and turning down the bladder and rectum. The pelvic fascia is 
then to be carefully raised, beginning at the base of the bladder 
and proceeding upwards, until the whole extent of the muscle is 
exposed. 

The Levator ani is a thin plane of muscular fibres, situated at 
each side of the pelvis. The muscle arises from the inner surface 
of the os pubis near the pubic arch, from the base and upper border 
of the spine of the ischium, and between those points, from a ten- 
dinous arch which occupies the line of division of the pelvic fascia 
into obturator fascia and recto-vesical fascia. Its fibres descend to 
be inseHed into its fellow of the opposite side beneath the prostate 
gland, into the rectum, and behind the rectum into its fellow of the 
opposite side and the side of the extremity of the coccyx. Its an- 
terior fibres are sometimes described separately, under the name of 
l&vator prostati. 

In the female this muscle has an additional insertion into the 


vagina. 

delations. — By its external or perineal surface, with a thin layer 
of fascia, by which, and by the obturator fascia, it is separated from 
the obturator inter mis muscle ; with the fat in the ischio-rectal 
fossa, triangular ligament, sphincter ani, and posteriorly, gluteus 
maximus. By its internal or pelvic surface with the pelvic 
fascia, which separates it from the viscera of the pelvis and peri- 
toneum. 

Nerve Supply. — The anterior branch of the fourth sacral. 

The CoccYGEUS muscle, thin and triangular, arises from the 
spine of the ischium and lesser sacro-ischiatic ligament, and spreads 
out to be inserted into the side of the coccyx and lower part of the 
sacrum. 

Relations. — By its internal or pelvic surface with the cavity of 
the pelvis ; by its external surface with the lesser sacro-ischiatic 
ligament ; and by its borders, with the pyriformis above, and levator 
ani below. 

The Sacro-coccygeus anticus (curvator coccygis), the analogue 
of an important muscle in brutes, but rudimentary in man, and 
more tendinous than fleshy in structure, is a small muscle which 
a/rises from the side of the last piece of the sacrum and first of the 
coccyx ; and is inserted into the front of the last piece of the coccyx 
in common with its fellow of the opposite side. Sometimes it gives 
lateral offsets to the outer side of the. second and third piece of the 
coc^x. 

Nerve Suppl/u.—ThQm two last muscles are supplied by the fourth 
and fifth sacral and coccygeal nerves. 

Female Perineum. — The muscles of the perineum in the female 
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cure the same as in the male, and have received analogons names. 
They are smaller in size, and are modified to suit the difference of 
form of the organs ; they are 


Constrictor vaginm, 
Erector clitoridis, 
Transversus perinei, 
Compressor urethrae, 


Sphincter ani, 

Levator ani, 

Coccygeus, 

Sacro-coccygeus anticus. 


The Constrictor vaginae is analogous to the accelerator urinae 
of the male ; it arises from the tendinous centre of the perineum, 

where it is continuous 
with the sphincter ani 
and transversus perinei ; 
and passes forwards on 
each side of the entrance 
of the vagina, to be m- 
serted into the corpus 
cavernosum clitoridis. 

The Erector clito- 
ridis arises from the 
ramus of the ischium, 
and is wserted on each 
side into the crus clito- 
ridis. It is in relation 
by its inner border 
with the constrictor 
vaginae. 

The Transversus pe- 
KiNEi is a small muscle 
arising on each side 
from the ramus of the 
ischium, and inserted into the side of the constrictor vaginae. 

The Compressor urethrae has the same origin and insertion, and 
exercises the same functions in the female as in the male. 

The Sphincter ani and Spuincter ani internes surround the 
lower extremity of the rectum, as in the male. 

The Levator ani is inserted into the side of the vagina and 
rectum. 

The Coccygeus and Sacro-coccygeus anticus are identical with 
the same muscles in the male. 



• Muscles of the female perineum. 1. Anterior commissure of the labia 
inajora. 2. Clitoris. 3. Vestibnlum ; the small ope ning below the number 
being the meatus urethrro. 4. The vagina, encircled by 6, b. The constrictor 
vaginffi. 6, 6. The sphincter ani, enclosing the anus, and interlacing in front 
with the constrictor vamnae, the point of interlactraent Ixdng the perineum. 
7, 7. The tuberosity of the ischium ; from which is seen arising 8. The 
transversus perinei ; and 9. The erector clitoiidis. 10, 10. The crura clito- 
ridis. 11, 11. Levator ani. 12, 12. Gracilis. 18, 13. Adductor magnufi^ 
14, 14. Gluteus maximus. 
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Nerve Supply. -^^These muscles are supplied by the same nerves 
as the corresponding muscles of the male perineum. 

Actiofie. — ihe aoceleratores urinm being continuous at the middle 
line, and attached at each side to the triangular ligament, by means 
of their posterior fibres, support the bulbous portion of the urethra, 
and acting forcibly, propel the semen, or the last drops of urine 
from the canal. The posterior and middle fibres, according to 
Krause,* contribute to the erection of the corpus spongiosum, by 
compressing the venous structure of the bulb ; and the anterior 
fibres, according to Tyrrell, f assist in the erection of the entire 
organ by compressing the vena dorsalis, by means of their insertion 
into the fascia penis. The erector penis becomes entitled to its 
name from spreading out on the dorsum of the organ into a mem- 
branous expansion (fascia penis), which, according to Krause, 
compresses the dorsal vein during the action of the muscle, and 
especially after the erection of the organ has commenced. The 
transverse muscles serve to steady the tendinous centre, that the 
muscles attached to it may obtain a firm point of support. Ac- 
cording to Cruveilhier, they draw the anus backwards during the 
expulsion of the faaces, and antagonise the levatores ani, which carry 
the anus forwards. The compressor urethras, taking its fixed point 
from the ramus of the ischium at each side, can, says G-uthrie, 

compress the urethra so as to close it; I conceive completely, 
after the manner of a sphincter.’^ The external sphincter ^ being a 
cutaneous muscle, contracts the integument around the anus, and 
by its attachment to the tendinous centre of the perineum and 
point of the coccyx, assists the levator ani in giving support to the 
opening during expulsive efforts. The internal sphincter contracts 
the extremity of the cylinder of the intestine. The use of the leva- 
tor ani is expressed in its name; it is the antagonist of the diaphragm 
and abdominal expulsory muscles, and serves to support the 
rectum and vagina during their expulsive efforts. The levator ani 
acts in unison with the diaphragm, and rises and falls like that 
muscle in forcible respiration. Yielding to the propulsive action of 
the abdominal muscles, it enables the outlet of the pelvis to bear a 
greater force than a resisting structure, an(1, on the remission of 
such action, restores the perineum to its original form. The coc- 
cygei and sacro-coccygei muscles restore the coccyx to its natural 
position, after it has been pressed backwards during defsecation or 
parturition. 

* Miiller, Archiv ftir Anatomie, Physiologip, &c. 1837. 

t Lectures in the College of Surgeons. 1839. 
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The muscles of the upper extremitj may be arranged into 
groups corresponding with the respective regions of the limb, as 
follows ; — 


Anterior Thoracic Region, Anterior Scapular Region, 

Pectoralis major, Subscapularis. 

Pectoralis minor, 

Subclavius. Posterioi' Scapular Region, 

. Supra- spinatus, 

Lateral Thoracic Region, Infra- spinatus, 

Serratus magnus. Teres minor, 

Teres major. 

Acromial Region, 

Deltoideus. 


Anterior Humeral Region, 
Coraco-brachialis, 
Biceps brachii, 
Bracnialis anticus. 

Anterior Brachial Region, 
superficial layer. 
Pronator radii teres. 

Plexor carpi radialis, 

Palmaris longus, 

Flexor sublimia digitorum. 
Plexor carpi ulnaris. 


deep layer. 

Plexor profundus digitorum, 
Plexor longus pollicis. 
Pronator quadratus. 


Posterior Humeral Region, 
Triceps brachii. 


Posterior Brachial Region, 
superficial layer. 
Supinator longus, 

Extensor carpi radialis longior, 
Extensor carpi radialis brevior. 
Extensor communis digitorum, 
Extensor minimi digiti. 
Extensor carpi ulnaris. 
Anconeus. 

deep layer. 

Supinator brevis, 

Extensor ossis metacarpi pollicis. 
Extensor primi internodii pollicis, 
Extensor secundi internodii poll: 
Extensor indicis. 


HAND. 

Radnal Region (Thenar), Ulnar Region (Hypothenar), 
Abductor pollicis, Palmaris brevis. 

Flexor ossis metacarpi (opponens), Abductor minimi digiti^ 
Plexor brevis pollicis, Plexor brevis minimi digiti, 

Adductor pollicis. Plexor ossis metacarpi. 

Palmar Region, 

Lumbricales, Interossei palmares, Interossei dorsales. 
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Anterior Thoracic Beoion. 

Dissection , — Make an incision along the line of the clavicle, from 
the upper part of the sternum to the acromion process, and thence 
down the a.rm as far as the level of the lower border of the latis- 
simus dorsi ; a second carried transversely outwards from the base 
of the ensiform cartilaoe to the posterior border of the axilla ; and 
connect the two by a third, carried longitudinally along the middle 
of the sternum. The integument and superficial fascia are to bo 
dissected separately from off the fibres of the muscle, and always 
in the direction of thoir course. For this purpose the dissector, if 
he have the right arm, will commence with the lower angle of the 
flap ; if the left, with the upper angle. He will thus expose the 
pectoralis major muscle in its whole extent. 

Pectoralis major, Pectoralis minor, Subclavius. 

The Pectoralis major (sterno-humeralis) arises from the sternal 
half of the clavicle, from half the sternum its whole length, from 
the cartilages of all the true ribs, excepting the first and last, and 
from the aponeurosis of the external oblique muscle of the abdomen. 
From this extensive origin the fibres converge to be inserted by a 
broad and folded tendon into the external bicipital ridge of the 
humerus. 

The pectoralis major admits of a division into three portions, cZa- 
vienlar, sternal, and costal; the two former are separated jfrom 
each other by a well-marked cellular interspace ; the latter is dis- 
tinguished not only by its origin, but also by forming a fold beneath 
the sternal portion, and lying bohind it at its insertion. At the 
latter point the three portions are superimposed, the clavicular 
being in front, the sternal next, the costal b^ind ; the clavicular 
portion being prolonged at its insertion to the lower extremity of 
the bicipital ridge, the costal portion to its upper end. 

Relations , — By its external surface with the fibres of origin of 
the platysma rayoides, mammary gland, superficial fascia and in- 
tegument. By its internal surface, on the thorax, with the clavicle, 
sternum, costal cartilages, intercostal muscles, subclavius, pecto- 
ralis minor, and serratus magnus ; in the axilla, with the axillary 
vessels and glands. By its external border with the deltoid, from 
which it is separated above by a cellular interspace lodging the 
cephalic vein and descending branch of the thoracico-acromialis 
artery. Its lower border forms the anterior boundary of the axil- 
lary space. 

ilerve Supply , — External and internal anterior thoracic branches 
of the brachial plexus. 

The pectoralis major is to be removed by dividing its fibres 
along the lower border of the clavicle, and then carrying the in- 
cision perpendicularly downwards, parallel to the sternum, and at 
about three inches from its border. Divide some loose cellular 
tissue, and several small branches of the thoracic arteries, and 
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reflect the muscle outwards. We thus bring into view a region of 
considerable interest, in the middle of which is situated the pec- 
toraHs minor. 

The Pectokalis minok (costo-coracoideus) (wiees by three digita* 
tions from the front and upper border of the third, fourth, and fifth 
rib near their cartilages ; and is inserted by a broad tendon into the 
anterior border and apex of the coracoid process of the scapula. It 
is closely united at its insertion with the coraco-braohialis. 

Relations, — By its anterior surface with the pectoralis major and 
superior thoracic vessels and nerves. By its posterior surface with 
the ribs, intercostal muscles, serratus magnus, axillary space, and 
axillary vessels and nerves. Its upper border forms the lower 
boundary of a triangular space, bounded above by the costo- coracoid 
membrane, and internally by the ribs ; in this space are found the 
axillary vessels and nerves. 

Nerve Supply* — Internal anterior thoracic from the inner cord of 
the brachial plexus. 

The SuBCLAVius (costo-clavicularis) arises by a round tendon 
from the cartilage and adjacent osseous part of the first rib ; it is 
inserted into the under surface of the clavicle as far as the coraco- 
clavicular ligament. This muscle is enclosed in a partial sheath 
by the costo -coracoid membrane, an extension of the deep cervical 
fascia. 

Relations, — By its upper surface with the clavicle. By the lower 
with the subclavian artery and vein and brachial plexus, which 
separate it from the first rib. In front with the pectoralis major, 
the costo-coracoid membrane being interposed. 

Nerve Supply. — A branch from the fifth and sixth cervical. 

Actions. — The pectoralis major draws the arm against the thorax, 
while its upper fibres assist the upper part of the trapezius in 
raising the shoulder, as in supporting weights. The lower fibres 
depress the shoulder with the aid of the latissimus dor si. Taking 
its fixed point from the shoulder, the pectoralis major assists the 
pectoralis minor, subclavius, and serratus magnus, in drawing up 
and expanding the chest. The pectoralis minor, in addition to 
this action, draws upon the coracoid process, and assists in rotating 
the scapula upon the chest. The subclavius draws the clavicle 
downwards and forwards, and thereby assists in steadying the 
shoulder. All the muscles of this group are agents in forced respi- 
ration, but are incapable of acting m that capacity until the 
shoulders are fixed. 

Lateral Thoracic Region. 

Serratus magnus. 

The Serratus magnus (serratus, indented like the edge of a saw ; 
costo-scapularis), broad, thin, and trapezoid in shape, arises by nine 
fileshy serrations from the eight upper ribs, two of the serrations 
being attached to the second rib, and extends backwards upon the 
side of the chest, to be mserted into the whole length of the base of 
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the scapula, its anterior aspect, structure, the muscle is com- 
posed of three portions, superior, formed by the serrations of the 
first two ribs, and inserted into the inner surface of the superior 
angle of the scapula ; middle, composed of the serrations connected 
wSh the third and fourth ribs, and inserted into the greater part of 
the posterior border; inferior, consisting of the last five serrations, 
these latter indigitate with the obliquus externus and form a thick 
muscular fasiculus, which is inserted into the scapula near its in- 
ferior angle. 

Relations. — By its superficial surface with the pectoralis major 
and minor, subscapularis, latissimus dorsi, and axillary vessels and 
nerves. By its deep surface with tlie ribs and intercostal muscles, 
to which it is connected by loose cellular tissue. 

Nerve Supply. — External respiratory (posterior thoracic) nerve, 
from the fifth and sixth cervical. 

Actions.— The serratus magnus is the great external inspiratory 
muscle, raising the ribs when the shoulders are fixed, and thereby 
increasing the cavity of the chest. Acting upon the scapula it 
draws the shoulder forwards, as in the case of diseased lungs, where 
the chest has become almost fixed from apprehension of the ex- 
panding action of the respiratory muscles. 

Anterior Scapular Region. 

Subscapularis. 

The Subscapularis arises from the whole of the under surface of 
the scapula excepting the superior and inferior angle, and termi- 
nates by a broad and thick tendon, wliich is hiseried into the 
lesser tuberosity of the humerus, and by muscular fibres into the 
surface of bone immediately below that process. In structure the 
subscapularis is composed of eight or ten fasciculi, four or five of 
which arise from one side of as many aponeurotic processes at- 
tached to the ridges of the venter of the 8ca2)ula ; and four or five 
proceed from the other side of the aponeurotic processes and from 
the surface of bone intervening between them. Its tendon forms 
part of the capsule of the joint, glides over a large bursa which 
separates it from the base of the coracoid process, and is lined by a 
prolongation of the synovial membrane of the articulation. 

Relations. — By its anterior surface with the serratus magnus, 
coraco-brachialis, and axillary vessels and nerves. By its posterior 
surface with the scapula, and shoulder-joint. 

Nerve Supply. — The short and middle subscapular nerves, 
branches from the posterior cord of the brachial plexus. 

Action. — It rotates the head of the humerus inwards, and is a 
powerful defence to the joint. When the arm is raised, it draws 
the humerus downwards. 

Posterior Scapular Region. 

Supra- spinatus. Teres minor. 

Infra- spinatus. Teres major. 
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SupjBA-spiNATTTS miiBole (sit^ra, above; spina, the spine) 
mnees from the supra-spinous fossa, spine of the scapula, and 
proper investing fascia; and is ‘Inserted into the uppermost 
depression on the greater tuberosity of the humerus ; the tendon 
being united near its attachment with that of the infra- spinatus. 
The tendon cannot be seen until the acromion process is removed. 

Relations , — By its upper surface with the trapezius, clavicle, 
acromion, and coraco- acromial ligament. From the trapezius it is 
separated by a strong fascia. By its lower surface with the supra* 
spinous fossa, supra- scapular vessels and nerve, origin of the omo- 
hyoid muscle, and upper part of the shoulder-joint, forming part of 
tne capsular ligament. 

Nerve Supply . — The supra-scapular nerve, a branch from the fifth 
and sixth cervical. 

The Infra-spinatus {infra, beneath ; spina, the spine) is covered 
in by a layer of tendinous fascia, which must be removed before the 
fibres of the muscle can be seen, the deltoid muscle having been 
previously turned down from its scapular origin. It arises from 
the whole of the infra-spinous fossa, excepting a small portion 
near the neck of the bone, from the spine of the scapula, and from 
the investing fascia; it is inserted into the middle depression 
of the greater tuberosity of the humerus ; its tendon being 
blended with that of the supra-spinatus above and the teres minor 
below. 

Relations . — By its posterior surface with the deltoid, latissimus 
dorsi, trapezius and integument. By its anterior surface with the 
infra-spinous fossa, supra-scapular and dorsal scapular vessels, and 
shoulder-joint ; its tendon being lined by a prolongation from the 
synovial membrane. By its upper border it is in relation with the 
spine of the scapula ; and by the lower with the teres major and 
minor, being closely united with the latter. 

Nerve Supply . — The supra-scapular nerve. 

The Terrs minor (teres, round) arises from the posterior surface 
of the lower border of the scapula for about the middle third of its 
extent; it is connected with the lower border of the preceding 
muscle, and is inserted into the inferior depression of the greater 
tuberosity of the humerus. The tendons of the three preceding 
muscles, with that of the subscapularis, are in immediate contact 
with the shoulder -joint, and form part of its ligamentous capsule, 
thereby preserving the solidity of the articulation. They are there- 
fore the structures most frequently ruptured in dislocation of the 
head of the humerus. 

Relations . — By its posterior surface with the deltoid, and integu- 
ment. By its anterior surface with the inferior border and part of 
the dorsum of the scapula, dorsalis scapulae vessels, scapular head 
of the triceps, and shoulder-joint. By its upper border with the 
infra-spinatus ; by the lower with the teres major, and long head of 
the triceps. 

Nerve^ Supply . — A branch of the circumflex nerve. This branch 
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ig distingtiislied by a ganglionic ’Enlargement, jnst before it enters 
the muscle. 

The Teees majok muscle ariaea from the dorsal surface of the 
inferior angle of the scapula, and from its inferior border ; it is 
inserted into the internal bicipital ridge of the humerus, imme- 
diately behind the tendon of the latissimus dorsi. At its origin this 
muscle is covered by the latissimus dorsi, but the latter shortly 
afterwards curves around its lower border and becomes placed in 
front ; the two tendons at their insertion, one lying behind the other, 
are separated by a bursa. 

Eelationa . — By its jposterlor surface with the latissimus dorsi, 
scapular head of the triceps and integument. By its anterior 
surface with the subscapularis, latissimus dorsi, coraco-brachialis, 
short head of the biceps, axillary vessels, and nerves of the brachial 
plexus. 'Ey its upper border it is in relation with the teres minor, 
from which it is separated by the scapular head of the triceps ; 
and, by the . lower, forms, with the latissimus dorsi, the lower and 
posterior border of the axilla. 

Nerve Supply . — Middle and long subscapular branches derived 
from the posterior cord of the brachial plexus. 

A large triangular space exists between the two teres muscles, 
which is divided into two minor spaces by the long head of the 
triceps. 

Adiona. -^The supra- spinatus raises the arm from the side; but 
feebly, from the disadvantageous direction of its force. The infra- 
spinatus and teres minor are rotators of the head of the humerus 
outwards. The most important use of these three muscles is the 
protection of the joint, and defence against displacement of the 
head of the humerus, in which action they co-operate with the sub- 
scapularis. The teres major combines, with the latissimus dorsi, 
in rotating the arm inwards, and at the same time carrying it 
towards the side, and somewhat backwards. 

Acromial Beg ion, 

Deltoideus. 

The Deltoideus (A, delta ; elbos, resemblance ; attollens humeri ; 
sub-acromio-humeralis) is the large triangular muscle which forms 
the convexity of the shoulder ; it ariaea from the outer third of the 
clavicle, froni the acromion process, and from the whole length of 
the spine of the scapula. The fibres from this broad origin con- 
verge to the middle of the outer side of the humerus, where they 
are inserted into a rough triangular elevation. In structure the 
deltoideus is composed of seven fasiculi, four of which are fleshy 
above and tendinous below ; and three tendinous above and fleshy 
below. To bring the muscles beneath it into view, the deltoid must 
be <jut away from its origin, and turned down ; in so doing, a large 
bursa will be seen between its under surface and the head of the 
humerus. 



254 
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Edationa. — By its eucperfidal ev^ace with the brachial fascia, a 
f&vf fibres of the platysma nyoides, the superficial fascia, and 
integument. By its deep surface with the shoulder-joint (from 
^hi3i it is separated by a thin tendinous fascia and a synorial 
buT'ia), the coraco-acromial ligament, coracoid process, pectoralis 
minor, coraco-brachialis, both heads of the biceps, tendon of the 
pect jralis major, tendon of the supra-spinatus, infra- spinatus, teres 
mlnjr, teres major, scapular and external head of the triceps, 
circumflex vessels anterior and posterior, and humerus. By its 
anterior border with the external border of the pectoralis major, 
from which it is separated by a cellular interspace, lodging the 
cephalic vein and descending branch of the thoracico-acromialis 
artery. Its posterior border is thin and tendinous above, where it 
is connected with the aponeurotic covering of the infra-spinatus 
muscle, and thick below. 

Nerve Supply. — The circumflex nerve, from the posterior cord of 
the brachial plexus. 

Actions. — The deltoid is the elevator muscle of the arm in a 
direct line, and, by means of its extensive origin, it can carry the 
arm forwards or backwards so as to range with the hand a con- 
siderable segment of a large circle. The arm, raised by the deltoid, 
is an illustration of a lever of the third power, so common in the 
animal machine, by which velocity is gained at the expense of 
power. In this lever, the weight (hand) is at one extremity, the 
lulcrum (glenoid cavity) at the opposite end, the power (insertion 
of the muscle) between the two, but nearer to the fulcrum than to 
the weight. 

Antejnor Humeral Region . 

Coraco-brachialis, Biceps brachii, Brachialis anticus. 

Dissection. — These muscles are exposed, on the removal of the 
integument and fascia from the anterior half of the upper arm, and 
the clearing away of the cellular tissue. 

The CoRACo-BiiACHiALis, a name suggestive of its points of origin 
and insertion, arises from the apex ot the coracoid process in com- 
mon with the short head of the biceps ; and is inserted into a rough 
line on the inner side of the middle of the humerus. 

Relations. — By its anterior surface with the deltoid and pectoralis 
major. By its posterior surface with the shoulder joint, humerus, 
subsoapularis, teres major, latissimus dor si, short head of the 
triceps, and anterior circumflex vessels. By its infernal border 
with the axillary and brachial vessels and nerves, particularly with 
the median and musculo-cutaneous nerve, by the latter of which it 
is pierced. By the external border with the short head of the 
biceps and brachialis anticus. 

Nerve Supply- — The external cutaneous nerve which ^J^^es it 
about its middle. hes-^ ^ 

The Biceps brachh {bis — iccc^aXal, two heads; fl|,. , 
a/rises by two tendons, one, the short head, from the coratp® branen 
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in common with the coraco-brachialie ; the other, the long head, 
from the upper part of the glenoid cavity, where it is continuous 
with the glenoid ligament. The muscle is inserted by a rounded 
tendon into the back part of the tubercle of the radius. The long 
head, a long slender tendon, passes through the capsular ligament 
of the shoulder-joint enclosed in a sheath of the synovial membrane ; 
after leaving the cavity of the joint, it is lodged in the deep groove 
that separates the two tuberosities of the humerus, the bicipital 
groove. A small synovial bursa is inter- 
posed between the tendon of insertion, and 
the tubercle of the radius. At the bend of 
the elbow, the tendon of the biceps gives off 
from its inner side a tendinous band, which 
protects the brachial artery, and is con- 
tinuous with the fascia of the forearm. 

Relations. — By its anterior surface with 
the deltoid, pectoralis major, superficial and 
deep fascia, and integument. By its poste- 
rior surface the short head rests on the 
subscapularis, from which it is separated 
by a bursa. In the rest of its extent the 
muscle is in relation with the humerus, 
teres major, latissimus dorsi, and brachialis 
anticus ; from the latter it is separated by 
the musculo -cutaneous nerve. By its inner 
border with the coraco-brachialis, brachial 
artery and veins, and median nerve; the 
brachial vessels crossing its tendon at the 
bend of the elbow. By its outer border, 
with the deltoid and supinator longus. 

Nerve Supply. — The external or muscular 
cutaneous nerve. 

The Brachialis anticus (humero-cubi- 
talis) is a broad muscle covering the whole 
of the anterior surface of the lower part of 
the humerus ; it arises by two fleshy serra- 
tions, which embrace the insertion of the 
deltoid, from the anterior surface of the humerus, and from the 
inner intermuscular septum. Its fibres converge to be inserted 
into the coronoid process of the ulna, between two processes of the 
flexor digitorum profundus. 

* Muscles of the anterior aspect of the upper arm. 1. Coracoid process of 
the scapula. 2. Coraco-clavicular ligament (trapezoid), passing upwards to 
the scapular end of the clavicle. 3. Ooraco-acromial ligament, passing out- 
wards to the acromiou. 4. Subscapularis. 6. Teres major; the triangular 
space above this muscle is that through which the dorsalis scapula3 vessels 
pass. 6. Coraco-brachialis. 7. Biceps. 8. Upper end of the radius. 9. Bra- 
ohialis anticus ; a portion of the muscle is seen at the outer side of the tendon 
of the biceps. 10. Internal head of the trieexjs. 
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SelaiionB. — By its anterior surface with, the biceps, musculo* 
cutaneous nerve, brachial artery and veins, and median nerve. 
By its posterior surface with the ntimems, anterior ligament of the 
elbow joint, and intermuscular aponeurosis. The latter separates 
it from the triceps. By its extei'nal border with the supinator 
longus, extensor carpi radialis longior, musculo- spiral nerve, and 
recurrent radial artery. By its internal border with the inter- 
muscular aponeurosis (which separates it from the triceps and 
ulnar nerve), and with the pronator radii teres. 

Nerve Sti][>ply- — The musculo-cutaneous and musculo-spiral 
nerves. 

Actions. — The coraco-brachialis draws the humerus inwards, and 
assists in flexing it upon the scapula. The biceps and brachialis 
anticus are flexors of the forearm, and the former a supinator. The 
brachialis anticus is a powerful protector of the elbow-joint. 

Fig. ICl.* Posterior Humeral Region. 

Triceps brachii. 

Pissection. — Remove the integument 
and fascia from the posterior aspect of 
the upper arm. 

The TiilCEi'S BRACnil (rpeis Ke(/)aXat, 
three heads; triceps extensor cubiti) 
arises by three heads ; external, middle, 
and internal. 

The external head (anconaeus extemus) 
proceeds from the whole length of the 
external and posterior aspect of the hu- 
merus, from the insertion of the teres 
minor at the greater tuberosity to the 
external condyle, and also from the ex- 
ternal intermuscular septum. The in- 
ternal head (anconseus intenius) arises 
from the inner and posterior aspect of 
the humerus, from the insertion of the 
teres major to the internal condyle, and 
from the internal intermuscular septum. 
The middle or long head (anconseus 
longus) arises from the lower part of the 
head and adjoining part of the border of 
the scapula, to the extent of about an 
inch. The three heads, passing down- 
wards in different directions, unite to 
form a broad muscle, which is inserted 
into the olecranon process of the ulna, and sends an expansion to 

• Posterior view of the upper arm, aud triceps muscle. 1. External head, 
2, Long or scapular head. 3. Internal or short head. 4. Olecranon procesff 
of ulna. 5. Badius. 6. Capsular ligament of the shoulder-joint. 
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the deep fascia of the forearm* A amall bursa is situated between 
the tendon of the muscle and the upper part of the olecranon. 

The s^pular head of the triceps passes between the teres minor 
and major, and divides the triangular interspace of those two 
muscles into two smaller spaces, one of which is triangular, the 
other quadrangular. The triangular space is bounded by the teres 
minor, teres major, and scapular head of the triceps; it gives 

S e to the^ dorsalis scapulas artery and veins. The quad’ 
ar spoAie is bounded on three sides by the three preceding 
muscles, and on the fourth by the humerus. Through the latter 
space pass the posterior circumflex artery and veins, and circumflex 
nerve. 

Beneath the lower part of the triceps are two small fasciculi 
arising from the humerus, and descending one on either side of the 
fossa of the olecranon to be inserted into the capsule of the elbow- 
joint. These have been named suh-anconeus, they are analogous to 
the sub-crureus. 

Belations.-^'Bj its posterior surface with the deep and super- 
ficial fascia and integument. By its anterior surface with the 
superior profunda artery, musculo- spiral nerve, humerus, inter- 
muscular aponeurosis which separates it from the brachialis anticus, 
and elbow-joint. The scapular head is in relation posteriorly with 
the deltoid and teres^ minor; anteriorly with the subscapularis, 
teres major, and latissimus dorsi ; and externally with the posterior 
circumflex vessels and nerve. 

Neroe Supply. musculo-spiral nerve. 

Actions . — The triceps brachii is an extensor of the forearm. 

Anterior Brachial Region, 

Superficial layer. 

Pronator radii teres. Plexor sublimis digitorum, 

Plexor carpi radialis, Plexor carpi ulnaris. 

Palmaris longus, 

Dissection . — These muscles are brought into view by making an 
incision through the integument along the middle line of the fore- 
arm, crossing each extremity by a transverse incision, and turning 
aside the flaps. The superficial and deep fascia are then to be 
removed. 

The PiiONATOK RADII TERES orises by two heads : one from the 
inner condyle of the humerus, fascia of the forearm, and intermus- 
cular septum ; the other from the coronoid process of the ulna ; the 
median nerve passing between them. Its tendon is flat, and is 
inserted into the middle third of the oblique ridge of the radius. 
The two heads of this muscle are best examined by cutting through 
that which arises from the inner condyle, and turning it aside. 
The second head will then be seen with the median nerve lying 
across it. 
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Rdatiom , — ^By its anterior suirface witli the deep fascia of the 
forearm, supinator longus, extensor carpi radialis longior and bre- 
vier, radial artery and veins, and radial 
nerve. By its posterior Bvrface with the 
brachialis anticus, flexor sublimis digito- 
mm, ulnar artery and veins, and the me- 
dian nerve after it has passed between the 
two heads of the muscle. By its upper 
border it forms the inner boundary of the 
triangular space, in which the termination 
of the brachial artery is situated. By its 
lower border it is in relation with the flexor 
carpi radialis. 

Nerve Supply , — Median nerve. 

The Flexor CARPI radialis arises from 
the inner condyle, deep fascia and inter- 
muscular septa. Its tendon passes through 
a groove in the trapezium bone, to be m- 
serted into the base of the metacarpal bone 
of the index finger. 

Relations . — By its anterior surface with 
the deep fascia of the forearm, and at the 
wrist with the tendinous canal through 
which its tendon passes. By its posterior 
surface flexor sublimis digitorum, 

flexor longus pollicis, wrist joint, and 
groove in the trapezium bone. By its 
outer border with the pronator radii teres, 
radial artery and veins. By its inner 
border with the palmaris longus. The 
tendon is surrounded by synovial mem- 
brane, where it plays through the tendinous 
canal of the wrist. 

Nerve Supply . — Median nerve. 

The Palmaris longus is a small muscle 
which arises from the inner condyle, deep fascia, and intermus- 
cular septa. Its tendon pierces the deep fascia and crosses the 
annular ligament to be inserted into the palmar fascia. 

Relations . — By its anterior surface with the deep fascia of the 
forearm. By the posterior surface with the flexor sublimis digi- 

• Superficial layer of muscles of the forearm. 1. Biceps, with its tendon. 
2. Brachialis anticus, seen beneath biceps. 8. Part of triceps. 4. Pronator 
radii teres. 6. Flexor carpi mdialis. 6. Palmaris longus. 7. One of the fasci- 
culi of the flexor sublimis digitorum ; the rest of the muscle is seen beneath 
the tendons of the palmaris longus and flexor carpi radialis. 8. Flexor caipi 
ulnaris. 9. Palmar fascia. 10. Palmaris brevis. 11. Adductor pollicis. 
12. Flexor brevis pollicis ; the leading line crosses part of the abductor pol- 
licis. 18. Supinator longus. 14, Extensor ossis metacarpi and extensor primi 
intentodii polliois, curving around the lower border of the forearm. 
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toTtim ; to the eaetemal side with the flexor carpi radialis ; and to 
the mternal side with the flexor csufpi ulnaris. 

Nerve Supply* — Median nerve. 

Out the flexor carpi radialis and palmaris longus from their 
origin, in order to obtain a good view of the whole extent of origin 
of Sie flexor sublimis digitorum. 

T^e Flexor sublimis digitorum (perforatus) arises from the 
inner condyle, intermuscular septa, internal lateral ligament, coro- 
noid process of the ulna, and oblique line of the radius. The 
median nerve and ulnp artery pass between its heads, it divides 
into four tendons, which pass beneath the annular ligament, and 
are inserted into the base of the second phalanges of the fingers, 
splitting at their termination to give passage to the tendons of the 
deep flexor ; hence its designation, perforatus. At the bases of the 
first phalanges the flexor tendons enter small canals which are in 
part formed by the grooved surfaces of the bones, and in part by 
fibrous arches thrown across the tendons ; these are called thecoe 
{Br)Ka, a case). In the thecae of the fingers several small tendinous 
fasciculi are found, which pass from the phalanges to the edges of 
the tendons; these have been termed the vincula accessoria. 

Relations. — In the forearm; by its anterior surface with the 
pronator radii teres, flexor carpi radialis, palmaris longus, flexor 
carpi ulnaris, and the deep fascia. By its posterior surface with the 
flexor profundus digitorum, flexor longus pollicis, ulnar artery, veins, 
and nerve, and median nerve. This muscle frequently sends a fasci- 
culus to the flexor longus pollicis or flexor profundus. In the^ hand : 
its tendons, after passing beneath the annular ligament, are in rela- 
tion superficially with the superficial palmar arch, and palmar fascia; 
and deepi^ with the tendons of the deep flexor and lumbricales. 

Nerve Supply — Median nerve. 

The Flexor carpi ulnaris arises by two heads, one from the 
inner condyle and intermuscular septa, the other from the olecranon 
and by means of a strong aponeurosis from two-thirds of the inner 
border of the ulna. Its tendon is inserted into the pisiform bone 
and base of the metacarpal bone of the little finger. 

Relations. — By its anterior surface with the deep fascia of the 
forearm, with which it is closely united superiorly. By its pos~ 
terior surface with the flexor sublimis digitorum, flexor p^fundus, 
pronator quadratus, ulnar artery, veins, and nerve. ^ By its radial 
border with the palmaris longus, and in the lower third of the fom- 
arm, the ulnar vessels and nerve. The ulnar nerve, and the posterior 
ulnar recurrent artery, pass between its two heads of origin. 

Nerve Supply. — Uhiar nerve. 

Deep layer. 

Flexor profundus digitorum. Flexor longus pollicis, 

Pronator quadratus. 

Dissection. — This group is brought into view by removing the 
flexor sublimis, and drawing aside the pronator radu teres. 

s 2 
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The FiiEXOB. PBoruKDirs bigitoettsi (^rforans) anrises from the^ 
tipper two-thirds of the ulna, its anterior and inner surface and 
posterior border, from the inner side of the olecranon, where it is 
connected with the aponeurotic expansion of the flexor cppi ulnaris, 
and from the ulnar half of the interosseous 
Fig. 163.* membrane. At the middle of the forearm 

it divides into four tendons which pass 
beneath the annular ligament, and along 
the fingers, between the two slips of the 
tendons of the flexor sublimis, to be m- 
eerfed into the base of the last phalanges. 
In the groove of the carpus the tendons are 
enclosed in a synovial membrane and the 
three outer tendons communicate with each 
other by means of small slips, the tendon 
of the index finger remaining distinct. In 
the hand, the tendons give origin to the 
lumbricales muscles, and on the second 

S halanges, are retained in position by two 
ttle tendinous slips, the vincula accessoria. 
Relations. — In the forearm: by its on- 
terior surface with the flexor subhmis digi- 
torum, flexor carpi ulnaris, median nerve, 
and ulnar artery, veins, and nerve. By its 
'posterior surface with the ulna, interosseous 
membrane, pronator quadratus, and wrist- 
joint. By its radial border with the flexor 
longUiS pollicis, the anterior interosseous 
artery and nerve being interposed. By its 
ulnar border with the flexor caipi ulnaris. 
In the hand; its tendons are in relation 
superficially with the tendons of the super- 
ficial flexor ; and deeply with the interossei, 
adductor pollicis, and deep palmar arch. 
Nerve Supply . — Median and ulnar nerves. 
The Flexob longus pollicis arises from 
the anterior surface of the radius for two- 
thirds of its extent, and from one-half the 
interosseous membrane. Its tendon passes 
beneath the annular ligament to be inserted mto the base of the last 
phalanx of the thumb. 

Relations. — By its anterior surface with the flexor sublimis digi- 
torum, flexor carpi radialis, supinator longus, and radial artery and 

* Deep layer of muscles of the forearm. 1. Internal lateral ligament of 
the elbow-joint, 2. Anterior ligament. 3. Orbicular ligament of the head of 
the radius. 4. Flexor profundus diptorum. 6. Flexor longus pollicis. 6. Pro- 
nator quadratus. 7. Adductor pollicis. 8. Dorsal interosseous of the middle, 
and palmar interosseous of the ring-finger. 9. Dorsal interosseous muscle of 
ilio ring-finger, and palmar interosseous of the little finger. 
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-^reins. By its ^posterior snrfqdRe with the radius, interosseous mem- 
brane, pronator quadratus, and wrist-joint. By its ulna/r border, 
it is separated from the flexor profundus digitorum by the anterior 
interosseous artery and nerve. In the hana: ftfter passing beneath 
the annular ligament, it is lodged in the interspace between the two 
portions of the flexor Ijrevis poTiicis, and afterwards in the tendinous 
theca of the phalanx. 

Nerve Siipply . — Anterior interosseous, a branch of the median. 

If the tendons of the last two muscles be drawn aside or divided, 
the third muscle of this group will be brought into view, l3ring 
across the lower part of the two bones. 

The Pronator quadratus (cubito-radialis) arises from the ante- 
rior and inner side of the ulna ; and is inserted into the front of the 
radius. ^ This muscle occupies about the lower fourth of the two 
bones, is broad at its origin, and narrower at its insertion. 

Relations . — By its anterior surface with the tendons of the 
supinator longus, flexor carpi radiaiis, flexor longus pollicis, flexor 
profundus digitorum, and flexor carpi ulnaris, radial artery and 
veins, and ulnar artery, veins, and nerve. By its posterior surface 
with the radius, ulna, and interosseous membrane. 

Nerve Supply . — Anterior interosseous, a branch of the median. 

Actions . — The pronator radii teres and pronator quadratus rotate 
the radius upon the ulna, and render the hand prone. The re- 
maining muscles are flexors : two flexors of the wrist, flexor carpi 
radiaiis and ulnaris ; two of the fingers, flexor sublimis and pro- 
fundus, the former flexing the second phalanges, the latter the last, 
one flexor of the last phalanx of the Thumb, flexor longus pollicis. 
The palmaris longus is primarily a tensor of the palmar fascia, and 
secondly a flexor of the wrist and forearm. 

Posterior Brachial Region. 

Superficial layer. 

Supinator longus, Extensor minimi digiti, 

Extensor carpi radiaiis longior. Extensor carpi ulnaris, 

Extensor carpi radiaiis brevior, Anconeus. 

Extensor communis digitorum. 

Dissection . — The integument is to be divided and turned aside, 
and the fascia removed in the same maimer as for the anterior 
brachial region. 

The Supinator longus (brachio-radialis) is placed along the 
radial border of the forearm. It arises from the external condyloid 
ridge of the humerus, nearly as high as the insertion of the deltoid, 
and from the intermuscular septum; passes forward to the anterior 
aspect of the elbow joint, and descends the forearm to be i/nserted 
into the base of the styloid process of the radius. 

Relations .— its superficial surface with the extensor ossis 
metacarpi pollicis, extensor primi internodii pollicis, and deep fascia 
of the forearm. By its deep surface with the brachialis anticuSi 
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extensor carpi radialis longior, tendon of the biceps, snpinator 
brevis, pronator radii teres, flexor carpi radialis, flexor sublimis 
digitorum, flexor longns pollids, pronator 
Fig. 164. ♦ • quadratus, radius, musculo-spiral nerve, 

radial and posterior interosseous nerve, and 
radial artery and veins. 

Nerve — A special branch of the 

musculo-spiral. 

This muscle must be divided through 
the middle, and the two ends turned aside 
to expose the next muscle. 

The Extensor carpi radialis longior 
arises from the external condyloid ridge, 
below the preceding, and from the inter- 
muscular septum. Its tendon passes 
through a groove in the radius imme- 
diately behind the styloid process, to be 
inserted into the base of the metacarpal 
bone of the index finger. 

Relations. — By its superficial surface 
with the supinator longus, extensor ossis 
metacarpi pollicis, extensor primi inter- 
nodii pollicis, extensor secundi internodii 
pollicis, radial nerve, fascia of the fore- 
arm, and posterior annular ligament. By 
its deep surface with the brachialis anticus, 
extensor carpi radialis brevior, radius, and 
wrist-joint. 

Nerve Supply. — A special branch of the 
musculo-spiral. 

The Extensor carpi radialis brevior is 
seen by drawing aside the former muscle. 
It arises from the external condyle of the 
humerus and intermuscular septa, and is 
inserted into the base of the metacarpal 
bone of the middle finger. Its tendon is 
lodged in the same groove on the radius 
with that of the extensor carpi radialis longior. 
lielaiions. — By its superficial surface with the extensor carpi 

♦ Superficial layer of muscles of the posterior aspect of the forearm. 
1. Biceps. 2. Brachialis anticus. 3. Lower part of the triceps, inserted into 
the olecranon. 4. Supinator longus. 5. Extensor carpi radialis Jongior. 
6. Extensor caipi radialis brevior. 7. Tendons of insertion of these two 
muscled. 8. Extensor communis digitorum. 9. Extensor minimi di^ti. 
10, Extensor carpi ulnaris. 11. Anconeus. 12. Flexor carpi uluaris. 18. Ex- 
tensor ossis metacarpi and extensor primi internodii lying together. 14. Ex- 
tensor secundi internodii ; its tendon is seen crossing the tendons of the 
extensor carpi radialis longior and brevior. 15. Posterior annular ligament. 
The tendons of the common extensor are seen on the back of the hand, and 
their mode of distribution on the dorsum of thd fingers. 
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radialis longior, extensor ossfs metaoarpi pollicis, extensor primi 
internodii pollicis, extensor secnndi internooii poUicis, fascia of the 
forearm and posterior annular Hgament. By its de^ surface with 
the supinator brevis, tendon of the pronator radii teres, radius, and 
wrist-joint. By its ulnar border with the extensor communis 
digitorum. 

^erve Supply . — ^Posterior interosseous, a branch of the musculo- 
spiral. 

The 'Extensor communis digitorum arises from the external 
condyle by a common tendon with the preceding and two following 
ruuscles, from the intermuscular septa, and deep fascia; ana 
divides into four tendons, which are tnserted into the second and 
third phalanges of the fingers. At the metacarpo-phalangeal arti- 
culation each tendon becomes narrow and thick, and sen(& a thin 
fasciculus upon each side of the j'oint. It then spreads out, and 
receiving the tendon of the lumbricalis and some tendinous fasciculi 
from the interossei, forms a broad aponeurosis, which covers the 
whole posterior aspect of the finger. At the first phalangeal joint 
the aponeurosis divides into three slips. The middle slip is inserted 
intodke base of the second phalanx, and the two latei^ portions 
are continued onwards at each side of the joint, to be inserted into 
the last. Little oblique tendinous slips connect the tendon of the 
ring with those of the middle and little finger as they cross thq back 
of tne hand. 

Relations. — By its superficial surface with the deep fascia of the 
forearm and hand, and posterior annular ligament. By its deep 
surface with the supinator brevis, extensor ossis metacarpi pollicis, 
extensor primi internodii, extensor socundi internodii, extensor 
indicis, posterior interosseous artery and nerve, wrist-joint, meta^ 
carpal bones, interossei muscles, and phalanges. By its radial 
border with the extensor carpi radialis longior and brevier. By 
the ulnar border with the extensor minimi digiti, and extensor 
carpi ulnaris. 

Nerve Supply. — Posterior interosseous. 

The Extensor minimi digiti (auricularis) is an offset from the 
extensor communis, with which it is connected by means of a ten- 
dinous slip. Passing down to the inferior extremity of the ulna, it 
traverses a distinct fibrous sheath, and at the metacarpo-phalangeal 
articulation unites with the tendon derived from the common ex- 
tensor. The common tendon then spreads out into a broad expan- 
sion which divides into three slips to be inserted as in the other 
fingers into the last two phalanges. It is to this muscle that the 
little finger owes its power of separate extension ; and, being called 
into action when the point of the finger is introduced into the 
meatus of the ear, for the purpose of removing unpleasant sensa- 
tions or producing titiUation, the muscle was called by the old 
writers “ auriculans.” 

Nerve Supply. — Posterior interosseous. 

The Extensor carpi ulnaris arises from the external condyle by 
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the common tendon, from the border of the nlna, and from the 
deep fascia. Its tendon passes through the posterior groove in the 
lower extremity of the ulna, to be mserted into the base of the 
metacarpal bone of the little finger. 

Beloitwne. — ^By its superficial surface with the deep fascia of the 
forearm, and posterior annular ligament. By its deep surface 
with the supinator brevis, extensor ossis metacarpi poUicis, extensor 
secundi intemodii, extensor indicis, ulna, and wrist-joint. ^ By its 
radial border it is in relation with the extensor communis digi- 
torum and extensor minimi digiti, and by the ulnar border with the 
anconeus. 

Nerve Supply. — Posterior interosseous. 

The Anconeus (anconasus parvus, vel quartus) is a small trian- 
gular muscle, having the appearance of being a continuation of the 
triceps ; It arises from the outer condyle, and is inserted into the 
olecranon and triangular surface of the upper extremity of the ulna. 

Relations. — By its superficial surface with a strong tendinous 
aponeurosis derived from the triceps. By its deep surface with the 
elbow-joint, orbicular ligament, and slightly with the supinator 
brevis. 

Nerve Stipply* — Musculo- spiral. 

Deep lo/yer, — Supinator brevis, 

Extensor ossis metacarpi pollicis, 

Extensor primi internomi pollicis, 

Extensor secundi intemodii pollicis, 

Extensor indicis. 

Dissection. — The muscles of the superficial layer should be re- 
moved in order to bring the deep group completely into view. 

The Supinator brevis cannot be seen in its entire extent, until 
the rfjidial extensors of the carpus are divided from their origin. It 
arises from the external condyle, from the external lateral and 
orbicular ligament, and from the ulna, and winds ai’ound the upper 
part of the radius, to be inserted into the upper third of its obhque 
line. The posterior interosseous artery and nerve perforate the 
lower border of this muscle. 

Relations. — By its superficial surface with the pronator radii 
teres, supinator longus, extensor carpi radialis longior and brevior, 
extensor communis digitorum, extensor carpi ulnaris, anconeus, 
radial artery and veins, musculo-spiral nerve, radial and posterior 
interosseous nerve. By its deep surface with the elbow-joint and 
ligaments, interosseous membrane, and radius. 

Nerve Supply. — Posterior interosseous. 

The Extensor ossis metacarpi pollicis (abductor pollicis lon^s) 
is placed immediately below the supinator brevis. It arises from 
the ulna, interosseous membrane, and radius, and is inserted into 
the base of the metacarpal bone of the thumb. Its tendon passes 
through the groove immediately in front of the styloid process of 
tibe r^us, 
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Relations* — By its 8uj>erji<dal swrfaoe with the extensor carjii 
tilnaris, extensor minimi digiti, extensor commtinis digitorum, fascia 
of ^the forearm and annular ligament. By its deep surface with the 
ulna, interosseous membrane, radius, ten- 
dons of the extensor car^n radialis lonmor 
and brevier, and supinator longns, and at 
the wrist with the radial artery. By its 
upper border with the edge of the supinator 
brevis; by its lower border with the ex- 
tensor secundi and primi intemodii. It is 
crossed by branches of the posterior inter- 
osseous artery and nerve. 

Nerve Supply. — Posterior interosseous. 

The Extensor primi internodii polltcis 
(extensor pollicis brevis vel minor), the 
smallest of the muscles in this layer, arises 
from the interosseous membrane and radius, 
and passes through the groove with the 
extensor ossis metacarpi, to be inserted into 
the base of the first phalanx of the thumb. 

Relations. — The same as the preceding 
muscle, with the exception of the extensor 
carpi ulnaris. The muscle accompanies 
the extensor ossis metacarpi. 

Nerve Supply. — Posterior interosseous. 

The Extensor secundi internodii pol- 
licis (extensor pollicis longus vel major), 
arises from the ulna and interosseous mem- 
brane, Its tendon passes through a sepa- 
rate OToove in the radius, and is inserted 
into tne base of the last phalanx of the 
thumb. 

Relations. — By its external surface, the 
same as the extensor ossis metacarpi. By 
its deep surface with the ulna, interosseous 
membrane, radius, wrist-joint, radial artery, 
and metacarpal bone of the thumb. The 
muscle is placed between the extensor 
primi internodii and extensor indicis. 

Nerve Supply. — Posterior interosseous. 

The Extensor indicis (indicator) arises from the ulna, as high up 
as the extensor ossis metacarpi pollicis, and inferiorly from the in- 
terosseous membrane. Its tendon passes beneath the posterior 



• Deep layer of muscles of the posterior aspect of the forearm. 1. Humerus. 
2. Olecranon. 3. Ulna. 4. Anconeus. 6. Supinator brevis. 6. Extensor ossia 
metaoarpi pollicis. 7. Extensor primi intemodii pollicis. 8. Extensor secundi 
intemodii pollicis. 9. Extensor indicis. 10. First dorsal interosseous muscle. 
The other three dorsal interossei are seen between the metacarpal bones of 
their respective fingers. 
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Annular ligament to be ime&rted into the aponeurosis of tbe common 
extensor tendon of the index finger. 

^ Eelcdiona . — The same as the preceding muscle, with the excep* 
tion of the hand, where the tendon rests on the metacarpal bone of 
the forefinger and second interosseous muscle, and has no relation 
with the radial artery. 

Nerve Snpjply . — Posterior interosseous. 

The tendons of the extensors, as of the flexor muscles of the fore- 
arm, are provided with synovial bursm as they pass beneath the 
annular ligament; those of the back of the wrist have separate 
sheaths, formed by the posterior annular ligament. 

Actions , — The anconeus is associated in its action with the triceps 
extensor cubiti ; it assists in extending the forearm on the arm. 
The supinator longus and brevis effect the supination of the forearm, 
and antagonize the two pronators. The extensor carpi radialis 
longior and brevior and eidensor carpi ulnaris, extend the wrist in 
opposition to the two flexors of the carpus. The extensor communis 
digitorum restores the fingers to the straight position after they 
have been flexed by the two flexors, sublimis and profundus. The 
extensor ossis metacarpi, primi internodii, and secundi intemodii 
poUicis, are the special extensors of the thumb, and serve to balance 
the actions of the flexor ossis metacarpi, flexor brevis, and flexor 
longus pollicis. The extensor indicis produces extension of the 
index finger, and is therefore named “indicator,” and the extensor 
minimi digiti supplies that finger with the power of exerting a 
distinct extension. 


MUSCLES OF THE HAND. 

Radial or Thenar Region, 

Abductor pollicis. Flexor brevis pollicis, 

Flexor ossis metacarpi (opponens). Adductor poUicis. 

Dissection . — The hand is best dissected by making an incision 
along the middle of the palm, from the wrist to the base of the 
mid(He finger, and crossing it at each extremity by a transverse 
incision, then turning aside the flaps of integument. For exposing 
the muscles of the radial region, the removal of the integument and 
fascia on the radial side will be sufficient. 

The Abductor pollicis (brevis) is a small thin muscle, which 
arises from the trapezium bone and annular ligament. It is inserted 
into the base of the first phalanx of the thumb. 

Nerve Supply , — Median nerve. 

Relations , — By its superficial surface with the external portion 
of the palmar fascia; by its deep surface with the flexor ossis 
metacarpi. At its inner side it is separated by a narrow cellular 
interspace from the flexor brevis pollicis. This muscle must bC 
divided from its origin, and turned aside, in order to see the 
next. 

The Flexor ossis MiiTACAEPi (opponens polhcis) arises from the 
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trapezium and annular ligament, and is mserted into the whole 
length of the metacarpal bone. 

Nerve Supply . — Median nerve. 

Reloitions . — By its superficial surface with the abductor pollicis. 
By its deep surface with the trapezo-metacarpal articulation and 
metacarpal bone. Internally 
with the flexor brevis pollicis. 

The flexor ossis metacarpi may 
now be divided from its origin 
a,nd turned aside, in order to 
show the next muscle. 

The Flexor brevis pollicis 
consists of two portions, be- 
tween which lies the tendon of 
the flexor lon^s pollicis. The 
external portion arises from 
the trapezium and annular 
ligament ; the internal portion 
from the trapezoid and os 
magnum. They are both m- 
eerted into the base of the first 
phalanx of the thumb, having 
a sesamoid bone in each of 
their tendons to protect the 
joint. 

Helations . — By its superfi- 
cial surface with the external 
portion of the palmar fascia. 

By its deep surface with the 
adductor pollicis, tendon of the 
flexor carpi radialis, and trapezo-metacarpal articulation. By its 
external surface with the flexor ossis metacarpi and metacarpal 
bone. By its inner surface with the tendons of the long flexor 
muscles and first lumbricalis. 

Nerve Supply . — Outer head by the median nerve, inner by the 
ulnar. 

* Muscles of the hand. 1. Annular ligament. 2, 2. Origin and insertion 
of the abductor pollicis muscle ; the middle portion has been removed. 
3. Flexor ossis metacarpi, or opponens pollicis. 4. Superficial portion of the 
flexor brevis pollicis. 6. Deep portion of the flexor brevis pollicis. 6. Ad- 
ductor pollicis. 7, 7. The lumbricales muscles, arising from the deep flexor 
tendons, upon which tlie figures are placed. The tendons of the flexor 
sublimis have been removed, 8, One of the tendons of the deep flexor, pass- 
ing between the two terminal slips of the tendon of the flexor sublimis to 
reach the last phalanx. 9. The tendon of the flexor longus pollicis, passing 
between the two portions of the flexor brevis to the last phalanx. 10. Ab- 
ductor minimi digiti. 11. Flexor brevis minimi digiti. The edge of the 
flexor ossis metacarpi is seen projecting beyond the inner border of the flexor 
brevis. 12. Pisiform bone. 13. First dorsal interosseous muscle, the abductor 
indiois. 


Fig. 166.* 




MUSCLES OF THE HAND, 


m 

The .AlDBUCToh pollicis is a triangular muscle; it oHaes by a 
broad origin from the metacarpal bone of the middle finger; the 
fibres converge to its insertion into the base of the first phalanx 
of the thumb, where it is united with the inner head of the flexor 
brevis. 

Relatidns. — By its anterior surface with the flexor brevis pollicis, 
tendons of the deep flexor of the fingers, lumbricales, and deep 
palmar arch. By its posterior swrface with the metacarpal bones 
of the index and middle finger, the interossei of the second inter- 
osseous space, and the first dorsal interosseous. Its inferior border 
is subcutaneous. 

Nerve Supply. — Ulnar nerve. 

Tfl/nar or Hypotlienar Region. 

Palmaris brevis, ^ ^ Flexor brevis minimi digiti, 

Abductor minimi digiti, Flexor ossis metacarpi. 

Dissection. — Turn aside the ulnar flap of integument from the 
palm of the hand ; in doing this, a small subcutaneous muscle, the 
palmaris brevis, will be exposed. After examining this muscle, 
remove it with the deep fascia, in order to bring into view the 
muscles of the little finger. 

The Palmaris brevis is a thin plane of muscular fibres about an 
inch in width, which arises from the annular ligament and palmar 
fascia, and passes transversely inwards to be 'inserted into the in- 
tegument of the inner border of the hand. 

Relations. — By its superficial surface with the fat and integu- 
ment of the inner portion of the palm. By its deep surface with 
the ulnar portion of the palmar fascia, which separates it from the 
ulnar artery, veins, and nerve, and from the muscles of the inner 
border of the hand. 

Nerve Supply. — Ulnar nerve. 

The Abductor minimi digiti is a small tapering muscle which 
arises from the pisiform bone, where it is continuous with the 
tendon of the flexor carpi ulnaris, and is inserted into the base of 
the first phalanx of the little finger, and into the expansion of the 
extensor tendon. 

Relations. — By its superficial surface with the internal portion 
of the deep fascia and palmaris brevis ; by its deep surface with the 
flexor ossis metacarpi and metacarpal bone. By its inner border 
with the flexor brevis minimi digiti. 

Nerve Supply. — Ulnar nerve. 

The Flexor brevis minimi digiti is a small muscle curisimy 
from the unciform bone and annular ligament, and inserted into 
the base of the first phalanx. It is sometimes wanting. 

Relations. — Bv its superficial swrface with the internal portion 
of the palmar fascia, and palmaris brevis. By its de^ surface 
with the flexor ossis metacar|)i and metacarpal bone. . ExternaWy 
with the abductor minimi digiti, from which it is separated near ite 
origin by the deep palmar branch of the ulnar nerve and communi- 
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eating artery. IntemaH/y mth the tendons of the dexor sublimifli 
and profunduB. 

Nerve Sv^pply, — ^Ulnar nerve. 

The Flexor ossis metacarpi minimi digiti (opponens) wriees 
from the tinciform bone and annular ligament ; and is meeHed into 
the whole length of the metacarpal bone of the little finger. The 
little finger has also an adductor, but it is one of the palmar vnter^ 
oesei. 

Relatione, — By its euperjlcial surface with the fiexor brevis and 
abductor minimi digiti. By its deejp surface with the interossei 
muscles of the last metacarpal space, metacarpal bone, and flexor 
tendons of the little finger. 

Nerve Sujpply, — Ulnar nerve. 

Palmar Region. 

Lumbricales, Interossei palmares, Interossei dorsales. 

The Lumbricales, four in number, are accessories to the deep 
flexor muscle. They arise from the tendons of the deep flexor ; the 
first and second from the palmar side, the third from the ulnar, the 
fourth from the radial side ; and are inserted into the aponeurotic 
expansion of the extensor tendons on the radial side of the fingers. 
The third, or that of the tendon of the ring finger, sometimes bifur- 
cates, at other times it is inserted wholly into the extensor tendon 
of the middle finger. 

Relatio'us. — In the palm of the hand with the flexor tendons ; at 
their insertion, with the tendons of the interossei and the meta- 
carpo-phalangeal articulations. 

Nerve Supply. — The two outer by the median, the two inner by 
the ulnar nerve. 

The Palmar interossei, three in number, are placed upon the 
metacarpal bones, rather than between them. They arise from the 
base of the metacarpal bone of one finger, and are inserted into the 
base of the first phalanx and aponeurotic expansion of the extensor 
tendon of the same finger. The first belongs to the index finger ; 
the second, to the ring finger ; the third, to the little finger ; the 
middle finger being omitted. 

Relations. — By their palmar surface with the flexor tendons and 
deep muscles in the palm of the hand. By their dorsal surface 
with the dorsal interossei. On one side with the metacarpal bone, 
on the other with the corresponding dorsal interosseous muscle. 

Dorsal interossei. — Turning to the dorsum of the hand, the 
four dorsal interossei (bicipites) are seen in the four spaces between 
the metacaipal bones. They are bipenniform muscles, and arise 
by two heads, from adjoining sides of the bases of the metacarpal 
bones. They are inserted into the base of the first phalanges, and 
into the aponeurosis of the extensor tendons. 

The first is inserted into the index finger, and from its use is 
called abductor indicis ; the second and third are inserted into the 
middle finger, compensating its exclusion from the palmar group ; 
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fourth is attached to the ring finger; so that each finger is pro- 
vided with two interossei, with the exception of the little finger, as 
may be shown by means of a table, thus : — 

Middle finger, two dorsal. 
finger 

Little finger, remaining palmar (adductor minimi digiti). 

Relations, — By their dorsal surface with a thin aponeurosis, the 
fascia dorsalis profunda, which separates them from the tendons on 
the dorsum of the hand. By their palmar surface with the muscles 
and tendons in the palm of the hand. By one side with the meta- 
carpal bone ; by the other with the corresponding palmar inter- 
osseous. The abductor indicis is in relation by its palmar surface, 
with the adductor pollicis and flexor brevis pollicis. The radial 
artery passes into the palm of the hand between the two heads of 
the first dorsal interosseous muscle (abductor indicis) ; and the 
perforating branches of the deep palmar arch, between the heads of 
the other dorsal interossei. 

Nerve Supply, — All the interosseous muscles are supplied by the 
ulnar nerve. 

Actions. — The actions of the muscles of the hand are expressed 
in their names. Those of the radial region belong to the thumb, 
and provide for three of its movements, abduction, adduction, and 
flexion. The ulnar group, in like manner, are subservient to the 
same motions of the little finger, and the interossei are abductors 
and adductors of the several migers. The lumbricales are accessory 
in their actions to the deep flexors ; they were called by the earlier 
anatomists fidicinii — i.e., fiddlers’ muscles, from an idea that they 
might eflect the rapid movements by which the performer is enabled 
to produce the various notes on that instrument. 

in relation to the axis of the hand, the four dorsal interossei are 
ahdnictors, the three palmar adductors. It will therefore be seen 
that each finger is provided with its proper adductor and abductor, 
two flexors, and (with the exception of the middle and ring finger) 
two extensors. The thumb has moreover a flexor and extensor of 
the metacarpal bone ; and the little finger a flexor of the metacarpal 
bone (opponens) without an extensor. 
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The mnscles of the lower extremitr may* be arranged into ^onps 
corresponding with the regions of the hip, thigh, leg, and ^t, as 
in the following table : — 

Hip. 


Qhiteal Region, 


Glntens maximus, 
Gluteus medius, 
Gluteus minimus, 
Pyriformis, 

Gemellus superior, 

Anterior Femoral Region, 

Tensor vaginae femoris, 
Sartorius, 

Rectus femoris, 

Vastus internus, 

Vastus extemus, 

Orureus. 


Obturator internus, 

Gemellus inferior, 

Obturator extemus, 
Quadratus femoris. 

Thigh. 

Internal Femoral Region, 

Iliacus internus, 

Psoas magnus, 
Pectineus, 

Adductor longus, 
Adductor brevis, 
Adductor magnus, 
Gracilis. 


- '^sterior Femoral Region, 

Biceps femoris, 

S emitendinosus, 
Semimembranosus. 


Leg. 

Anterior Tibial Region, 

Tibialis anticus, 

Extensor longus digitorum, 
Peroneus tertius. 

Extensor proprius pollicis. 


Fihular Region, 

Peroneus longus, 

Peroneus brevis. 

Foot. 


Posterior Tibial Region, 
swpeyficial group. 

Gastrocnemius, 

Plantaris, 

Soleus. 

deep group, 
Popliteus, 

Flexor longus pollicis, 
Plexor longus digitorum# 
Tibialis posticus. 


Dorsal Region, 

Extensor brevis digitorum, 
Interossei dorsales. 



274 


MUSCLES OF THE GLUTEAL REGION. 


N^e Sit^Vy , — Superior gluteal Aerve, from the sacral plexus. 

This muscle should now be removed from its origin and turned 
down, to expose the next, which is situated beneath il 

The Gluteus minimus is a radiated muscle arising from the sur- 
face of the dorsum ilii, between the superior and inferior curved 
line ; its fibres converge to the anterior border of the trochanter 
major, into which it is inserted by means of a rounded tendon. 
There is no distinct separation between the gluteus medius and 
minimus anteriorly. 

Relations, — By its sn/perficial mrface with the gluteus medius, 
and gluteal vessels. By its deep surface with the 3ium, long ten- 
don of the rectus femons, and capsule of the hip -joint. A bursa is 
interposed between its tendon and the trochanter. 

Nerve Superior gluteal nerve. 

The Pyriform IS (pyrum, a pear, i.e, pear-shaped; iliacus ex- 
ternus) arises from the anterior surface of the sacrum, by three 
little slips interposed between the anterior sacral foramina, from 
the first to the fourth, and from the adjoining surface of the ilium. 
It passes out of the pelvis through the great sacro-ischiatic foramen, 
and is inserted by a rounded tendon into the posterior border of the 
trochanter major. 

Bslations, — By its superfi( lal or external surface the sacrum 
and gluteus maximus. By its deep or pelvic surface with the 
rectum, sacral plexus of nerves, branches of the internal iliac arte^, 
great sacro-ischiatic notch, and capsule of the hip-joint. By its 
upper border with the gluteus medius and gluteal vessels and nerves. 
By its lower order with the gemellus superior, ischiatic vessels and 
nerves, and internal pudic vessels and nerve. 

Nerve Supply. — A branch from the sacral plexus. 

The Gemellus superior (gemellus, double, twin) is a small slip 
of muscle situated immediately below the pyriformis ; it arises from 
the spine of the ischium, and is inserted into the upper border of 
the tendon of the obturator internus, and into the upper border of 
the trochanter major. The gemellus superior is not unfrequently 
wanting. 

Relations. — By its superficial surface with the gluteus maximus, 
ischiatic vessels and nerves, and internal pudic vessels and nerve. 
By its deep surface with the pelvis and capsule of the hip-joint. 

Nerve Supply. — A branch from the sacral plexus. 

The Obturator internus arises from the inner surface of the 
anterior wall of the pelvis, being attached to the margin of bone 
around the obturator foramen and to the obturator membrane. It 
passes out of the pelvis through the lesser sacro-ischiatic foramen, 
and is inseHed by a flattened tendon into the upper border of the 
trochanter major. The lesser sacro-ischiatic notch, over which this 
muscle plays as through a pulley, is faced with cartilage, and 
provided with a synovial bursa to facilitate its movements. The 
tendon of the obturator is bordered above and below, by the gemelli 
muscles (hence their names), which are inserted into the sides of 
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its tendon, and appear to bo auxiliaries or snperadded portions, 
external origins in fact of the obturator intemus. 

* Belaiions, — By its superficial or posterior surface with the in- 
ternal pudio vessels and nerve, the obturator fascia, which sepa- 
rates it from the levator aui and viscera of the pelvis, the sacro- 
ischiatio ligaments, gluteus maximus, and ischiatio vessels and 
nerves. By its deep or anterior surface with the obturator mem- 
brane and the mar^n of bone surrounding it, the cartilaginous 
pulley of the lesser ischiatic foramen, external surface of the pelvis, 
and capsular ligament of the hip-joint. By its upper border within 
the pelvis, with the obturator vessels and nerve ; externally to the 
pelvis, with the gemellus superior. By its lower border with the 
gemellus inferior. 

Nerve Supply. — The obturator nerve, from the lumbar plexus. 

'JThe Gemellus inferior arises from the posterior point of the 
tuberosity of the ischium, and is inse'iied into the lower border of 
the tendon of the obturator internus, and into the upper border of 
the trochanter major. 

Belations. — By its superficial surface with the gluteus maximus, 
and ischiatic vessels and nerves. By its deep surface with the 
external surface of the pelvis, and capsule of the hip-joint. By its 
upper border with the tendon of the obturator intemus. By its 
lower border with the tendon of the obturator externus and quad- 
ratus femoris. 

Nerve Supifiy. — A branch from the sacral plexus. 

In this region the tendon only of the obturator externus can be 
seen ; it is situated deeply between the gemellus inferior and upper 
border of the quadratus femoris. To expose the muscle fuUy, it is 
necessary to dissect it on the anterior part of the thigh, after the 
removal of the pectineus, adductor longus and adductor brevis. 

The Obturator externus muscle (obturare, to stop up) arises 
from the obturator membrane and from the surface of the bone 
immediately surrounding it anteriorly — viz., from the ramus of the 
pubes and ischium ; its tendon passes outwards behind the neck of 
the femur, to be InseHed into the digital fossa of the trochanter 
major. 

Relations. — By its superficial or anterior surface with the tendon 
of the psoas and iliacus, pectineus, adductor brevis and magnus, 
obturator vessels and nerve. By its deep or posterior surface with 
the obturator membrane and margin of bone which surrounds it, 
the lower part of the capsule of the hip-joint and quadratus femoris. 

Nerve Supply. — The obti jator nerve. 

The Quadratus femor s (square-shaped) arises from the external 
border of the tuberosity of the ischium ; and is inserted into a rough 
line on the posterior border of the trochanter major, which is thence 
named linea quadrati. 

Relations. — By its posterior surface with the gluteus maximus, 
and ischiatic vessels and nerves. By its anterior surface with the 
tendon of the obturator externus and trochanter minor, a synovial 

T 2 
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buTsa often separating it from the latter. By its border with 

^e gemelltis inferior ; and by the lower border with the adductor 


ma^us. 

Nerve Swpi^y ^ — A branch from the SEWsral plexus. 

Actions , — The glutei muscles are abductors of the thigh, when 
they take their fixed point from the pelvis. Taking their fixed 
point from the thigh, they steady the pelvis on the head of the 
femur; this action is peculiarly obvious in standing on one leg: 
they assist also in carrying the leg forward in progression. The 
gluteus minimus being attached to the 
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anterior border of the trochanter major, 
rotates the limb slightly inwards. The 
gluteus medius and maximus, from their 
insertion into the posterior aspect of tie 
bone, rotate the limb outwards ; the latter 
is, moreover, a tensor of the fascia of the 
thigh. The other muscles rotate the limb 
outwards, everting the knee and foot; 
hence they are named external rotators. 

Anterior Femoral Region, 

Tensor vaginae femoris, Yastus intemus, 
Sartorius, Vastus externus, 

Rectus femoris, Crureus. 

Dissection . — Make an incision along the 
line of Poupart’s ligament, from the ante- 
rior superior spinous process of the ilium 
to the spine of the pubes ; and a second, 
from the middle of the preceding, down the 
inner side of the thigh, and across the 
inner condyle of the femur to the head of 
the tibia, where it may be bounded by a 
transverse incision. Turn back the in- 
tegument from the whole of this region, 
and examine the superficial fascia ; which 
is next to be removed in the same manner. 
After the deep fascia has been well con- 
sidered, it is likewise to be removed, by 
dissecting it off in the course of the fibres 
of the muscles. As it might not be con- 
venient to the junior student to expose so 
large a surface at once as ordered in this 
dissection, the vertical incision may be 


• Mueclee of the anterior femoral region. 1. Crest of tlio ilium. 2. Its 
anterior superior spinous process. 3. Gluteus medius. 4. Tensor vagin® 
femoris ; its insertion into the fascia lata is shown inferiorly. 6. Sartorius. 
6. Rectus. 7. Vastus externus. 8. Vastus intemus. 9. Patella. 10. Tliacus 
intemus. 11. Psoas magnus. 12. Pectineus. 13. Adductor longus. 14. Part 
of the adductor magnus. 15. Gracilis. 
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crossed by one or two transverse inmsions, as may be deemed most 

pr^r. 

The Tensor VAGiNiE femoris (stretcher of the sheath of the thigh) 
is a short flat muscle, situated on the outer side of the hip. It 
arisee from the crest of the ilium, near its anterior superior spinous 
process, and is inserted between two layers of the fascia lata at 
about one-fourth down the thigh. 

Relations, -^l^y its superficial surface with the fascia lata and 
integument. By its deep surface with an internal layer of the fascia 
lata, gluteus medius, rectus, and vastus extemus. By its imher 
harder near its origin with the sartorius. 

Nerve Supply. — Superior gluteal nerve. 

The Sartorius (tailor’s muscle) is a long riband-like muscle, 
arising from the anterior superior spinous process of the ihum, and 
from tne notch immediately below that process ; it crosses obliquely 
the upper third of the thigh, descends behind the inner cond;^e of 
the femur, and is inserted by an aponeurotic expansion into the 
upper part of the inner side of the tibia, nearly as far forward as 
the crest. This expansion covers in the insertion of the tendons of 
the graedis and semitendinosus muscle. The inner border of the 
sartorius muscle is the guide to the operation for tying the femoral 
artery in the ididdle of its course; and the outer boundary of 
Scarpa’s triangular space. 

Nerve Suppl^. — Anterior crural nerve. 

Relations. — By its superficial surface with the fascia lata and 
cutaneous nerves. By its deep surface with the psoas and iliacus, 
rectus, sheath of the femor^ vessels, vastus internus, adductor 
longus, adductor magnus, gracilis, long saphenous nerve, internal 
lateral ligament of the knee-joint. By its expanded insertion -witK 
the tendons of the gracilis and semitendinosus, a synovial bursa 
being interposed. At the knee-joint its posteHor harder is in re- 
lation with the internal saphenous vein. 

Sca/rpa^s Space . — This is a triangular space of some surgical im- 
portance situated at the upper part of the thigh ; in its upper part 
femoral hernia takes place, and in its lower part ligature of the 
femoral artery is usually performed. Its base is formed by Poupart’s 
ligament, its inner border by the adductor longus, its^ outer border 
by the sartorius muscle, and its apex is at the point where the 
latter muscle crosses the artery. Its floor is formed by the iliacus, 
psoas, pectineus, adductor longus, and a small part of the adductor 
brevis. A perpendicular line, drawn from the middle of the base 
to the apex of this triangle, immediately overlies the femoral artery 
with its sheath. 

The Rectus femoris (straight) is fusiform in shape and bipenni- * 
form in the disposition of its fibres. It arises by two round tendons, 
one from the anterior inferior spinous process of the ilium, the other 
from the upper lip of the acetabulum ; and is inserted by a broad 
and strong tendon into the upper border of the patella. It is more 
correct to consider the patella as a sesamoid bone, developed within 
the tendon of the rectus ; and the Hgamentum patellae as the con- 
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tinuatioxi of the tendon to its insertion into the tubercle of the 
tibia. 

Nerve Anterior crural nerve. 

Belations , — By its superficial surface with the gluteus medius, 
psoas and iliacus, sartorius ; and for the lower three«fourths of its 
extent with the fascia lata. By its deep surface with the capsule 
of the hip-joint, external circumflex vessds, crureus, vastus internus 
and extemus. The rectus must now be divided through its middle, 
and the two ends turned aside, to bring clearly into view the next 
muscles. 

The three next muscles are generally considered collectively under 
the name of triceps extensor cruris. Adopting this view, the muscle 
surrounds the whole of the femur, excepting the rough line (linea 
aspera), at its posterior aspect. Its division into three parts is not 
well defined ; the fleshy mass upon each side being distinguished by 
the names of vastus internus and extemus, the middle portion by 
that of crureus. 

The Vastus externus (extensor cruris extemus), narrow below 
and broad above, arises from the base of the trochanter major, the 
outer surface of the femur, outer lip of the linea asi>era, and inter- 
muscular fascia ; it passes down to be inseHcd into the outer border 
of the patella, or rather, by means of the ligamentum patellaa, into 
the tnoercle of the tibia conjointly with the rectus and two follow- 
ing muscles. 

Relatiom . — By its superficial surface with the fascia lata, rectus, 
biceps, semi-membranosus, and gluteus maximus, a synovial bursa 
being interposed between it and the latter. By its deep surface 
with the crureus and femur. 

Ner've Supply . — Anterior crural nerve. 

The Vastus internus (exten^ior cruris internus), broad below and 
narrow above, arises from the anterior intertrochanteric line, inner 
surface of the femur, inner lip of the linea aspera and intermuscular 
fascia, and is inserted into the inner border of the patella. By its 
mesial border it is blended with the crureus. 

Relations . — By its superficial surface with the psoas and iliacus, 
rectus, sartorius, femoral artery and vein and saphenous nerve, 
pectineus, adductor longus, brevis, and magnus, and fascia lata. 
By its deep surface with the crureus and femur. 

Nerve Supply . — Anterior crural nerve. 

The Crureus (crus, the leg), arises from the anterior intertro- 
chanteric line and anterior surface of the femur to within two inches 
of the patella. It is continuous by its inner border with the vastus 
internus, and is inseHed into the upper border of the patella ; its 
tendon occupying its cutaneous aspect. 

Nerve Supply . — Anterior crural nerve. 

When the crureus is divided from its insertion, a small muscle is 
seen upon the lower part of the femur ; it generally consists of two 
fascictui, external and internal, which are inserted into the pouch 
of synovial membrane that extends upwards from the knee-joint, 
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beRind the patella ; and is named, from its situation, mb^crureus^ 
It would seem to be intended to support the synovial membrane. 

BelcUione, — By its superficial surface with the external circum- 
flex vessels, rectus, vastus internus and externus. By its deep 
«wr/(Ck5e with the femur, sub-crureus, and synovial membrane of the 
knee-joint. 

Actions . — The tensor vaginae femoris renders the fascia lata tense, 
and slightly inverts the limb. The sartorius flexes the leg upon 
the thigh, and, continuing to act, the thigh upon the pelvis, at the 
same time carrying the leg across that of the opposite side, into the 
position in which tailors sit ; hence its name. Taking its fixed 

J ioint from below, it assists the extensor muscles in stead3ring the 
eg, for the support of the trunk. The other four muscles have 
been collectively named quadriceps extensor ^ from their similarity 
of action. They extend the leg upon the thigh, and obtain a great 
increase of power by their attachment to the patella, which acts as 
a fulcrum. • Taking their fixed point from the tibia, they steady 
the fejnur upon the leg, and the rectus, being attached to the pelvis, 
serves to balance the trunk upon the lower extremity. 

Internal Femoral Region. 

Iliacus internus, Adductor longus. 

Psoas magnus, Adductor brevis, 

Pectineus, Adductor magnus. 

Gracilis. 

Dissection . — These muscles are exposed by the removal of the 
inner flap of integument recommended in the dissection of the an- 
terior femoral region. The iliacus and psoas arising from within 
the abdomen can only be seen in their entire extent after the removal 
of the viscera from that cavity. 

The Iliacus internus is a flat radiated muscle. It arises from 
the fossa of the ilium, ilio-lumbar ligament, internal lip of the crest, 
and anterior border of the bone ; and after escaping beneath the 
crural arch and joining the tendon of the psoas, is inseri.ed into 
the trochanter minor of the femur. A few fibres of this muscle 
are derived from the base of the sacrum, and others from the cap- 
sular ligament of the hip-joint. 

Theile, with several other anatomists, regards the iliacus internus 
and psoas magnus as a single muscle arising by two heads : it has 
no proper tendon, its muscular fibres being inserted into that of 
the psoas. He describes the combined muscle under the name of 
flexor femoris. 

Relations . — By its anterior surface^ within the pelvis, with the 
external cutaneous nerve and iliac fascia, which latter separates it 
from the peritoneum, on the right from the caBCum, and on the left 
from the sigmoid flexure of the colon ; externally to the pelvis, with 
the fascia lata, rectus, and sartorius. By its posterior surface yniih 
the iliac fossa, margin of the pelvis, and capsule of the hip-joint, a 
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8Ytioyial btirsft of lar^o size being interposed. This bnrsa some- 
innes comintinicates with the synovial membrane of the ilio-femoral 
articulation. By its i/nner border, with the psoas magnns and 
crural nerve. 

Nerve Sv/pphf . — Anterior crural nerve. 

The Psoas magnus (;^oa, Inmbus, a loin), situated by the side of 
the vertebral column in the loins, is a long fusiform muscle. It 
arises from the bodies and bases of transverse processes of the last 
dorsad and all the lumbar vertebras. It also takes its origin from 
the intervertebral substance, and from a series of tendinous arches 
attached to the vertebrae, and intended for the protection of the 
lumbar vessels and branches of the sympathetic nerve in their 
passage between the muscle and the bone. From this extensive 
origin the muscle passes along the margin of the brim of the 
pelvis, and beneath Poupart’s ligament, to its insertion. The 
tendon of the psoas magnus is joined by the iliacus, and inserted 
into the posterior part of the trochanter minor, a bursa being 
interposed. 

Eelations . — By its anterior surface with the ligamentum arcuatum 
internum of the diaphragm, kidney, psoas parvus, genito-crural 
nerve, sympathetic nerve, psoas fascia, peritoneum, colon, and along 
its pelvic border, the common and external iliac artery and vein. 
By its posterior surface with the lumbar vertebrae, lumbar arteries, 
quadratus lumborum (from which latter it is separated by the an- 
terior layer of the aponeurosis of the transversalis), and crural nerve, 
which, near Poupait’s Hgament, reaches its outer side. The lumbar 
plexus of nerves is situated in the substance of the posterior part 
of the muscle. In the thigh the muscle is in relation with the 
fascia lata in front ; the border of the pelvis and hip-joint, from 
which it is separated by the synovial membrane, common to it and 
the preceding muscle, behind; the crural nerve and iliacus muscle 
to the outer side ; and the femoral artery, by which it is slightly 
overlaid, to the irmer side. 

Nerve Supply, ’-'Brsmches from the lumbar plexus. 

The Pectineus is a flat and quadrangular muscle; it arises from 
the pectineal line (pecten, a crest) of the os pubis, and from the 
surface of bone in front of that line. It is inserted into the ridge 
leading from the anterior intertrochanteric line to the linea aspera 
of the femur. 

Eelations . — By its anterior surface with the pubic portion of 
the fascia lata, which separates it from the femoral artery and 
vein and internal saphenous vein, and lower down with the pro- 
funda artery. By its posterior 8urfa,ce with the capsule of the hip- 
joint, obturator extemus and adductor brevis, the obturator vessms 
Wng interposed. By its external border with the psoas, the 
femoral artery resting on the line of interval. By its internal 
border with the outer edge of the adductor lon^us. Obturator 
hernia is situated directly behind this muscle, which forms one of 
its coverings. 
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N^roe 8ut/pply . — This muscle receives oue branch from the anterior 
crural, and another from the obturator. 

The AuDUCToa longus (adducere, to draw to; caput longum 
tricipitis), the most superficial of the three adductors, curieee by a 
round and thick tendon from the front surface of the os pubis, im- 
mediately below the angle of that bone ; and, assuming a fiattened 
and expanded form as it descends, is inserted into the middle third 
of the inner lip of the linea aspera. 

Relations . — By its anterior surface with the pubic portion of the 
fascia latei, and near its insertion, with the femoral artery and vein. 
By its posterior surface with the adductor brevis and magnus, an-^ 
terior branches of the obturator vessels and nerve, and, near its 
insertion, profunda artery and vein. By its outer border with the 
pectineus, by the inner border with the gracilis. The pectineus 
must be divided near its origin and turned outwards, and the ad* 
ductor long^ through its middle, turning its ends to either side, to 
bring into view the adductor brevis. 

Nerve Supply . — Obturator nerve. 

The Adductoe brevis (caput breve tricipitis), placed behind the 
pectineus and adductor longus, is fleshy, and thicker than the 
adductor longus ; it arises from the body of the os pubis, and is 
inserted into the line leading from the lesser trochanter to the linea 
aspera. 

Nerve Obturator nerve. 

Relations , — By its anterior surface with the pectineus, adductor 
longus, and anterior branch of the obturator nerve and artery. By 
its posterior surface with the adductor magnus. By its outer 
border with the obturator externus, and tendon of the psoas and 
iliacus. By its inner border with the gracilis and adductor magnus. 
The adductor brevis is pierced near its insertion by the middle per- 
forating artery. The adductor brevis may now be divided from its 
origin and turned outwards, or its inner two-thirds may be cut away 
entirely, when the adductor magnus muscle will be exposed in its 
entire extent. 

The Adductor magnus (caput magnum tricipitis) is a broad tri- 
angular muscle, forming a septum of division between the muscles 
situated on the anterior and those on the posterior aspect of the 
thigh. It arises by fleshy fibres from the ramus of the pubes and 
ischium and from the side of the tuber ischii ; and radiating in its 
passage outwards, is inserted into the whole length of the middle 
lip of the linea aspera, and by a rounded tendon into the inner 
condyle of the femur. The adductor magnus is pierced by five 
openings ; the three superior, for the three perforating arteries ; 
the fourth, for the termination of the profunda. The fifth is the 
large oval opening, in the tendinous portion of the muscle, that 
gives passage to the femoral vessels. 

Relations , — By its anterior surface with the pectineus, adductor 
brevis, adductor longus, femoral artery and vein and profunda 
artery and vein, witn their branches. By its posterior surface 
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inth the seioi^tenduiiksfu, eenai^iziembranosus, hio^s, and gluteus 
majdmus. By its wiwer border with the gracilis and sartorius. 
By its upper border with the obturator externus, and quadratus 
fiamoris. 

Nerve Supply , — Obturator nerve. 

The Gracilis (slender; rectus internus) is situated along the 
inner border of the thigh. It aHses by a broad but very thin 
tendon, from the body of the os pubis along the edge of the sym- 
physis, and from the margin of the ramus of the pubes and 
ischium ; it is inserted by a rounded tendon into the upper part of 
the inner side of the tibia, nearly as far forwards as the crest, 
beneath the expansion of the sartorius. 

Relations , — By its inner or superficial surface with the fascia lata, 
^d below with the sartorius and internal saphenous nerve ; the 
internal saphenous vein crosses it lying superficially to the fascia 
lata. By its outei* or de^ siirface with the adductor longus, brevis, 
and magnus, and the internal lateral Ligament of the knee-joint, 
from which latter it is separated by a synovial bursa common to it 
and the tendons of the gracilis and semi-tendinosus. 

Ne'i've Supply , — Obturator nerve. 

Actions . — The iliacus, psoas, pectineus, and adductor longus 
muscles bend the thigh upon the pelvis, and at the same time, 
from the obliquity of their insertion into the lesser trochanter and 
linea aspera, rotate the limb outwards ; the pectineus and adductors 
adduct the thigh powerfully, and from the manner of their in- 
sertion into the linea aspera, assist in rotating the limb outwards. 
The gracilis is an adductor of the thigh ; but contributes to the 
flexion of the leg, by its attachment to the inner tuberosity of the 
tibia. 

Posterior Pernor al Region, 

Biceps femoris, Semi-tendinosus, 

S emi-membranosus. 

Dissection . — Remove the integument and fascia from the posterior 
part of the thigh by two flaps, as on the anterior region, and turn 
aside the gluteus maximus from the upper part ; the muscles may 
then be examined. 

The Biceps pemoris (bis, double, head; flexor cruris 

externus vel fibularis) arises by two he^s, one (caput longum) by 
a common tendon with the semi-tendinosus from the upper and 
back part of the tuber ischii ; the other (caput breve) muscular and 
much shorter, from the lower two-thirds of the external border of 
the linea aspera. The biceps forms the outer hamstring, and is 
inserted by a strong tendon into the head of the fibula; one portion 
of the tendon being continued downwards into the fascia of the leg, 
and another being attached to the outer tuberosity of the tibia. 
At its insertion into the fibula the tendon divides into two portions, 
between which the long external lateral ligament of the knee passes, 
a synovial bursa being interposed. 
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Fig, 169.* 


Belatiotirf.— By its superficial or posterior surface with the gluteus 
maxinius and fascia lata. By its deep or anterior swrface with the 
semi-anembranosus, addactor magnus, vastus externus, from which 
it is separated by the external intermuscular fascia, great ischiatie 
nerve, popliteal artery and vein, and near its insertion the external 
head of the gastrocnemius, and plantaris. By its inner border with 
the semi-tendinosus, and in the popliteal 
space with the popliteal artery and vein. 

Nerve Supply. — Great sciatic nerve. 

The Semi-tendinosus, remarkable for its 
long tendon, arises in common with the 
long head of the biceps, from the upper and 
back part of the tuberosity of the ischium : 
the two muscles being closely united for seve- 
ral inches below their origin. It is inserted 
into the upper part of the inner side of the 
tibia, nearly as far forwards as the crest, 
immediately below the insertion of the tendon 
of the gracilis, and sends an expansion to the 
fascia of the leg. 

Belaiions. — By its superficial surface with 
the gluteus maximus, fascia lata, and at its 
insertion with the synovial bursa which sepa- 
rates its tendon from the expansion of the 
sartorius. By its deep surface with the semi- 
membranosus, adductor magnus, internal 
head of the gastrocnemius, and internal 
lateral ligament of the knee-joint, the synovial 
bursa common to it and the tendon of the 
gracilis being interposed. By its inner border 
with the gracilis ; by its outer border with the 
biceps. 

Nerve Supply. — Great sciatic nerve. 

These two muscles must be dissected from 
the tuberosity of the ischium, to bring into 
view the origin of the next. 

The Semi-membiianosus, remarkable for the 
tendinous expansion upon its anterior and 
posterior surface, arises from the tuberosity 
of the ischium, in front of the common origin 
of the two preceding muscles. It is inseHed into the posterior part 



• Muscles of the posterior femoral and gluteal region. 1. Gluteus modius. 
2. Gluteus maximus. 3. Vastus externus covered in by fascia lata. 4. Long 
head of biceps. 6. Short head. 6. Semi-tendinosus. 7, 7. Semi-mombranosus. 
8. Gracilis. 9. Part of the inner border of the adductor magnus. 10. Edge 
of sartorius. 11. Popliteal space. 12. Gastrocnemius ; its two heads. The 
tendon of the biceps forms the outer hamstring; the sartorius with the 
tendons of the gracilis, semi-tendinosus, and semi-membranosus, the inner 
hamstring. 
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of ihe inner tuberosity of the tibia ; at its insertion the tendon 
splits into three portions, one of which is inserted in a groove on 
t^ inner side of the head of the tibia, beneath the internal lateral 
ligament Ihe second is continnous with an aponeurotic expan- 
sion that binds down the popliteus muscle, the popliteal fascia ; and 
the third turns upwards and outwards t) the external condyle of 
the femur, fortning the middle portion of the posterior ligament of 
the knee-joint (ligaraentum posticum Winslowii). 

The tendons of the semi-tendinosus, semi-membranosus, gracilis 
and sartorius, form the inner hamstring. 

Relations. — By its superjicial surface with the gluteus maximus, 
biceps, semi-tendinosus, fascia lata, and, at its insertion, the ten- 
dinous expansion of the sartorius. By its deep surface with the 
quadratus femoris, adductor magnus# internal head of gastrocne- 
mius, knee-joint from which it is separated by a synovial mem- 
brane, and the popliteal artery and vein. By its inner border with 
the gracilis. By its outer border with the great ischiatic nerve, 
and m the popliteal space the popliteal artery and vein. 

Nerve Sup^y, — Great sciatic nerve. 

If the semi-membranosus muscle be turned down from its origin, 
the student ^vill bring into view the broad and radiated expanse of 
the adductor magnus, against which the three flexor muscles above 
described rest. 

Actions. — ITie three hamstring muscles are flexors of the leg 
upon the thigh; and taking their fixed point from below, they 
balance the pelvis on the lower extremities. The biceps, from the 
obliquity of its direction, everts the leg when partly flexed, and the 
semi-tendinosus turns the log inwards when in the same state of 
flexion. 

Anterior Tibial Region. 

Tibialis anticus, Peroneus tertius. 

Extensor longus digitorum, Extensor proprius pollicis. 

Dissection. — The dissection of the anterior tibial region is to be 
commenced by carrying an incision along the middle of the leg, 
midway between the tibia and fibula, from the knee to the ankle, 
and bounding it inferiorly by a transverse incision extending from 
one malleolus to the other. And to expose the tendons on the 
dorsum of the foot, the longitudinal incision may be carried onwards 
to the outer side of the base of the great toe, and terminated by 
another incision directed across the heads of the metatarsal bones. 

The Tibialis anticus (flexor tarsi tibialis) arises from the outer 
4abero8ity and upper two-thirds of the tibia, the interosseous mem- 
brane, intermuscular fascia, and deep fascia; its tendon passes 
through a distinct sheath in the annular ligament, and is inserted 
into the inner and under side of the internal cuneiform bone, and 
base of the metatarsal bone of the great toe. 

Relations. — By its anterior surface with the deep fascia, from 
which many of its superior fibres arise, and the anterior annular 
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ligament. By its posterior swrfdbce with the interosseoTis membrane, 
tibia, ankle-joint, bones of the tarsns. By its interned mrface 
with the tibia ; by its external surface with 
the extensor longns digitomm, extensor Fig. 170.* 

proprins poUicis, and anterior tibial vessels 
and nerve. 

Nerve Supply. — Anterior tibial nerve. 

The Extensor longus digitorijm (ex- 
tensor communis longns) arises from the 
outer tuberosity of the tibia, the head and 
upper three-fourths of the fibula, the 
interosseous membrane, intermuscular 
fascia and deep fascia. Near the ankle it 
divides into four tendons, which pass be- 
neath the annular ligament through a 
proper tendinous pulley (the sling ligament 
of Retzius) to be inserted into the second 
and third phalanges of the four lesser 
toes. The mode of insertion of the ex- 
tensor tendons, both in the hand and in 
the foot, is remarkable; each tendon 
spreads into a broad aponeurosis over the 
first phalanx; this aponeurosis is strength- 
ened on its borders by the tendons of the 
lumbricales and interossei, and divides 
into three slips ; the middle slip is inserted 
into the base of the second phalanx, the 
two lateral slips are continued onwards, to 
be inserted into the base of the third. 

Relations. — By its anterior surface^ with 
the deep fascia of the leg and foot, and 
anterior annular ligament. By its poste- 
rior surface with the interosseous mem- 
brane, fibula, ankle-joint, extensor brevis 
digitorum (which separates its tendons 
from the tarsus), metatarsus and pha- 
langes. By its inner surface, with the 
tibialis anticus, extensor proprius pollicis, and anterior tibial vessels. 
By its outer border with the peroneus longus and brevis. 

Nerve Supply, — This muscle and the next are both supplied by 
the anterior tibial nerve. 

* Muscles of the anterior tibial region. 1. Quadriceps extensor inserted 
into the patella ; the figure rests on the tendon of the rectus, the vastus inter- 
nus and extemus are situated one at each side. 2. Subcutaneous siuface of 
the tibia. 8. Tibialis anticus. 4. Extensor longus digitorum. 6. Extensor 
proprius pollicis. 6. Peroneus tertius. 7. Peroneus longus. 8. Peroneus 
brevis. 9, 9. Borders of the soleus muscle. 10. Part of the inner belly of the 
gastrocnemius. 11. Extensor brevis digitorum; the tendon in front of the 
cipher is that of the peroneus tertius; that behind it, the peroneus brevis. 
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The pEBOKisrs teetitts (flexor tarsi fibularis) wnseB from the 
lower fourth of the fibula aud intermuscular fascia, and is imerted 
into the base of the metatarsal bone of the little toe. Although 
apijarently but a mere division or continuation of the extensor longus 
digitorum, this muscle may be looked upon as analogous to the 
flexor carpi ulnaris of the forearm. Sometimes it is wanting. 

The Extensor propritjs pollicis (extensor hallucis longus) lies 
between the tibialis anticus and eriensor longus di^torum. It 
arifi€8 from the lower two-thirds of the fibula and interosseous 
membrane. Its tendon passes through a distinct sheath in the 
annular ligament, and is inserted into the base of the last phalanx 
of the great toe. • 

Relations. — By its anterior surface with the deep fascia of the 
leg and foot, and anterior annular ligament. By its posterior sur^ 
face with the interosseous membrane, fibula, tibia, anke-joint, 
extensor brevis digitorum, and bones and articulations of the great 
toe. It is crossed on this aspect by the anterior tibial vessels and 
nerve. By its outer side with the extensor longus digitorum, and 
in the foot with the dorsalis pedis artery and veins; the outer side 
of its tendon on the dorsum of the foot being the guide to these 
vessels. By its inner side with the tibialis anticus, and anterior 
tibial vessels. 

Nerve Supply. — Anterior tibial nerve. 

Actions. — The tibialis anticus and peroneus tertius are direct 
flexors of the tarsus uix>n the leg; acting in conjunction with the 
tibialis posticus they direct the foot inwards, and with the peroneus 
longus and brevis outwards. They assist also in preserving the 
flatness of the foot during progression. The extensor longus digi- 
torum and extensor proprius pollicis are extensors of the phalanges ; 
and continuing their action, they assist the tibialis anticus and 
peroneus tertius, in flexing the foot upon the leg. Taking their 
origin from below, they increase the stability of the ankle-joint. 

Posterior Tibial Region, 

Superficial Group, 

Gastrocnemius, Plantaris, Soleus. 

Dissection.— Maikc an incision from the middle of the popliteal 
space down the middle of the posterior part of the leg to the heel, 
bounding it inferiorly by a transverse incision passing between the 
two malleoli. Turn aside the flaps of integument and remove the 
fasciae from the whole of this region : the gastrocnemius muscle 
will then be exposed. 

The Gastrocnemius (yaarpoKinjuioPf the bellied part of the leg; 
gemellus surae) arises by two heads (gemellus extemus et intemus) 
from the upper part of the two condyles of the femur, the inner 
head being the longest. They unite to form the beautiful muscle 
so characteristic of this region of the limb. It is inserted^ by means 
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of tlie tendo-Achillifl, into the loWer part of the posterior tuberosity 
of the os calcis, a S3rtiOTial bursa being placed between the tendon 
and the upper part of the tuberosity. The 
gastrocnemius must be removed from its origin, 
and turned down in order to expose the next 
muscle. 

Relations , — By its su'perficial surface with 
the deep fascia of the leg, which separates it 
from the external saphenous vein, and with 
the external saphenous nerve. By its dee'p 
surface with the lateral portions of the poste- 
rior ligament of the knee-joint, the popliteus, 
plantaris, and soleus. The internal head of the 
muscle rests against the posterior surface of 
the internal condyle of the femur; the ex- 
ternal head against the outer side of the ex- 
ternal condyle. In the latter a sesamoid bone 
is sometimes found. 

Nerve Siip2dif , — Internal popliteal nerve. 

The Plantaris (planta, the sole of the foot), 
an extremely diminutive muscle situated be- 
tween the gastrocnemius and soleus, arises 
from the upper part of the outer condyle of 
the femur; and is inserted, by its long and 
delicately slender tendon, into the inner side 
of the posterior tuberosity of the os calcis, by 
the side of the tendo-Achillis; having crossed 
obliquely between the two muscles. 

Nerve Supply . — Internal popliteal nerve. 

The SoLEU* (solea, a sole,) is the broad 
muscle upon which the plantaris rests. It 9 

ai'ises from the head and upper half of the 
tibula, from the oblique line and middle third 
of the tibia, and from a tendinous arch thrown 
across between these two portions. Its fibres 
converge to the tendo-Achillis, by which it 
is inserted into the posterior tuberosity of the 
os calcis. The tendinous arch gives passage to the popliteal vessels 
and nerve in their course to the leg. 

Relations . — By its superficial surface with the gastrocnemius and 
plantaris. By its deep) surface with the intermuscular fascia, which 
separates it from the flexor longus digitorum, tibialis posticus, flexor 
longus pollicis, posterior tibial vessels and nerve, and peroneal vessels. 

* Superficial rausclea of the poaterior aspect of tlie leg. 1. Biceps, forming 
the outer hamstring. 2. Temious forming tlie inner hamstring. 3. Popliteal 
space. 4. Gastrocnemius. 5, 5. Soleus. 6. Teudo-Achillis. 7. Posterior 
tuberosity of the os calcis. 8. Tendons of the peroneus longus and brev a 
passing liehind the outer ankle. 9. Tendons of the tibialis posticus and flexor 
longus digitorum passing iuto the foot b< hind the inner ankle. 
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Nerve Sup^y. — Internal popliteal. 

Actions . — The three muscles (triceps surm, extensor pedis) of the 
calf draw powerfully on the os calcis, and lift the heel ; continuing 
their action they raise the entire body. This movement is attained 
by means of a lever of the second power, the fulcrum (the toes) 
being at one end, the weight (the body supjiorted on the tibia) in 
the middle, and the power (these muscles) at the other extremity. 

They are, therefore, the walking muscles, and perform all move- 
ments that require the support of the whole body from the ground, 
as dancing, leaping, Slc. Taking their fixed point from below, they 
steady the leg upon the foot. 

Beep Layer, 

Popliteus, Flexor longus digitorum, 

Flexor longus poUicis, Tibialis posticus. 

Biseection . — After the removal of the soleus, the deep layer will 
be found bound down by an intermuscular fascia which is to be 
dissected away ; the muscles may then be examined. 

The Popliteus muscle (poples, the ham of the leg) forms the 
floor of the popliteal region at its lower part, and is bound tightly 
down by a strong fascia derived from the middle slip of the tendon 
of the semi-membranosus muscle. It arises by a rounded tendon 
from a deep groove at the outer side of the external condyle of the 
femur, beneath the external lateral ligament and within the cap- 
sular ligament of the joint; and spreading obliquely over the head 
of the tibia, is inserted into the surface of the bone above its oblique 
line. This line is called, from being the limit of insertion of the 
popliteus muscle, the popliteal line. During flexion of the limb, the 
tendon of origin of this muscle lies in the groove on the outer side 
of the external condyle of the femur. • 

Relations . — By its stiperficial surface with a thick fascia which 
separates it from the gastrocnemius, plantaris, and popliteal vessels 
and nerve. By its deep surface with the synovial membrane of the 
knee-joint, and upper part of the tibia. 

Nerve Supply . — Internal popliteal. 

The Flexor longus pollicis (flexor hallucis longus) is the most 
superficial of the next three muscles. It arises from the lower two- 
thirds of the fibula, and passes through a groove in the astragalus 
and os calcis, converted by tendinous fibres into a distinct sheath 
lined by synovial membrane, into the sole of the foot, to be inserted 
into the base of the last phalanx of the great toe. 

Relations . — By its superficial surface with the intermuscular 
fascia, which separates it from the soleus and tendo-Achillis. By 
its deep surface with the tibialis posticus, fibula, peroneal vessels, 
interosseous membrane, and ankle-joint. By its outer harder with 
the peroneus longus and brevis. By its inner border with the 
flexor longus digitorum. In the foot, the tendon of the flexor 
longus pollicis is connected with that of the flexor longus digitorum 
by a short tendinous slip. 
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‘ Nerve Supply. — Posterior tibial nerve. 

The Flexor LONGUS DiGiTORUM(perforans ; flexor oommnnislonjpis) 
curises from the surface of the tibia, immediately below the poplueal 
line. Its tendon passes through a sheath, common 
to it and the tibialis posticus, behind the inner 
malleolus ; it then passes through a second 
sheath which is connected with a groove in the 
astragalus and os calcis into the sole of the 
foot, where it divides into four tendons, which 
are inserted into the base of the last phalanx of 
the four lesser toes, perforating the tendons of 
the flexor brevis digitoruni, 

llelatiovs , — By its siiperficinl with the 

intermuscular fascia, which se])ara1os it from 
the soleus, and with the posterior tibial vessels 
and nerve. By its deep mvf ace \v\i\\ the tibia 
and tibialis posticus. In Vie ,^()le <»/ the foot 
its tendon is in relation with the abductor pol- 
licis and flexor brevis digitorum, which lie 
superficially to it, aud it crosses the tendon of 
the flexor longus pollicis. At the point of cross- 
ing it receives a tendinous slip of communica- 
tion. 

Nerve Supply. — Posterior t*bial. 

The flexor longus pollicis must now be re- 
moved from its origin, and the flexor longus 
digitorum drawn aside, to bring into view the 
entire extent of the tibialis posticus. 

The Tibim.ts posticus (nauticus ; extensor 
tarsi tibialis) lies upon the iiiterosc^cous mem- 
brane, between the two bones of the leg. It 
arises by two heads from the adjacent sides of 
the tibia and fibula their whole length, from 
the interosseous membrane, and from an apo- 
neurosis which binds it in its place. Its tendon 
passes inwards beneath the tendon of the flexor 
longus digitorum, and runs in the same sheath ; it then passes 
through a projicr sheath over the deltoid ligament, and hene.'ith 
the astragalo-scaphoid articulation, to be inserted into the tube- 

* Deep layer of raiiscles of the posterior tibial rcgioTi. 1. Lower extremity 
of the femur. 2. Ijigaineiitiim postirum ^Yinslowii. 3. Tendon of the semi- 
membranosus muiscle divudiiig into tlireo slips. 4. Internal lateral ligament 
of the kneo-joiut. 5. External lateral ligament. 6. Popliteus muscle. 
7. Flexor longus digitoruni. 3. Tibialis posticus. It. Flexor lougus pollicih. 
10. Poroneus longus. 11. Peroneiis brevis. 12. Tendo-Achillis divided near 
its insertion into the os calcis, 13. Temloiis of the tibialis posticus and flexor 
longus digitonim, i ust as they are about to pass beneath the internal annular 
ligament of the aulde ; the interval between the latter tendon aud the tendon 
of the flexor longus pollicis is for the posterior tibial vessels ami nerve. 
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tosity of the scaphoid and internal cnneifonn hone, a process of its 
tendon being prolonged outwards to external ouneifonn, While 
in the common sheath behind the internal malleolus, the tendon 
of “^e tibialis posticus lies internally to that of the flexor lonaiw 
digitorum, from 'W'hich it is separated by a thin fibrous partition. 
A sesamoid bone is usually met with in the tendon close to its in- 
sertion. 

Relations . — ^By its superficial surface with the intermuscular 

aponeurosis, flexor longus pollicis, 
flexor longus digitorum, posterior 
tibial vessels and nerve, peroneal 
vessels, and, in the sole of the 
foot, the abductor pollicis. By its 
deep surface with the interosseous 
membrane, fibula and tibia, ankle- 
joint and astragalus. The anterior 
tibial artery passes between the 
two heads of the muscle. 

Nerve Supply . — Posterior tibial. 
The student will observe that 
the two latter muscles change their 
relative position to each other in 
their course. Thus, in the leg, the position of the three muscles 
from within outwards, is, flexor longus digitorum, tibialis posticus, 
flexor longus pollicis. At the inner malleolus, the relation of the 
tendons is, tibialis posticus, flexor longus digitorum, both in the 
same sheath ; then a broad groove, whiA lodges the posterior tibial 
artery, venae comites, and nerve; and lastly, the flexor longus 
pollicis. 

Actions . — The popliteus is a flexor of the tibia upon the thigh, 
carrying it at the same time inwards so as to invert the leg. The 
flexor longus pollicis, and flexor longus digitorum, are the long 
flexors of the toes ; their tendons are connected in the foot by a 
shorty tendinous band, hence they necessarily act together. The 
tibialis posticus is an extensor of the tarsus upon the leg, and an 
ant^omst to the tibialis anticus. It combines with the tibialis 
anticus in adduction of the foot. 



Fihular Region, 

Peroneus longus, Peroneus brevis. 

These muscles are exposed by continuing the dissec- 
tion of the anterior tibial region outwards beyond the fibula, to the 
border of the posterior tibial region. 

The Peeonevs longus (irepovT}, fibula; extensor tarsi fibularis 


* BelationS of parts behind the inruer malleolns (from Hirschfeld and 
Leveill^). 1, 1. Tibialis posticus. 2. Tendo-Achillis. 8. Tibialis anticus. 
4, 4. Flexor longus dintorum. 6. Posterior tibial artery. 8. Posterior tibial 
nerve. . The tendon oi the flexor longus pollicis is too deeply placed to be 
shown in this view. 
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longior) a/riap^s from the head and tipper half of the oater side of 
the fibula, from the deep fascia, and mtermuscular septa, and ter- 
minates in a long tendon which passes behind the external malleo- 
lus, and ’ohhquely across the sole of the foot, through the groove 
in the cuboid bone, to be inserted into the base of the metatarsal 
bone of the great toe. Its tendon is thickened where it glides 
behind the ei^rnal malleolus, and a sesamoid bone is developed in 
that part which plays against the cuboid bone. 

JR/eldtions, — By its superficial surface with the fascia of the leg 
and foot. By its deep surface with, the fibula, peroneus brevis, os 
calcis, cuboid bone, and, near the head of the fibula, the external 
popliteal nerve. By its anterior harder it is separated from the 
extensor longus digitorum by the attachment of the fascia of the 
leg to the fibula; and, by the posterior border, by the same medium 
from the soleus and flexor longus pollicis. The tendon of the 
peroneus longus is furnished with three fibrous sheaths and as 
many synovial membranes ; the first is situated behind the external 
malleolus, and is common to this muscle and the peroneus brevis, 
the second at the outer side of the os calcis, the third on the cuboid 
bone. 

Nerve Supply. — Musculo-cutaneous nerve, a branch of the pero- 
neal nerve. 

The PEiiONEUs BREVIS (extensor tarsi fibularis brevior) lies beneath 
the peroneus longus; it arises from the lower half of the fibula 
and intermuscular septa, and terminates in a tendon which passes 
behind the external malleolus and through a groove in the os calcis, 
to be inserted into the base of the metatarsal bone of the little toe. 

Relations. — By its superficial surface with the peroneus longus 
and fascia of the leg and foot. By its deep surface with the fibula, 
os calcis, and cuboid bone. The lateral relations of the muscle are 
the same as those of the peroneus longus. The tendon of the 
peroneus brevis has but two tendinous sheaths and two synovial 
membranes, one being behind the external malleolus and common 
to both peronei, the other at the side of the os calcis. 

Nerve Supply. — Musculo-cutaneous nerve. 

Actions. — The peronei muscles are extensors of the foot, con- 
jointly with the tibialis posticus. They antagonize the tibialis 
anticus and peroneus tertius, which are flexors of the foot. The 
whole of these muscles acting together, tend to maintain the flat- 
ness of the foot, so necessary to security in walking. 

PooT. 

Dorsal Region, 

Extensor brevis digitorum, Interossei dorsales. 

The Extensor brevis digitorum muscle arises from the outer 
side of the os calcis, crosses the foot obliquely, and terminates in 
four tendons, the innermost of which is inseHed into the base of 
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the first ph^nx of the great toe, and the other three into the 
side of the long extensor tendons of the second, third, and fourth 
toe. 

HelatioTis. — By its upper surface with, the tendons of the-extensor 
longus digitorum, peroneus brevis, and the deep fascia of the dor- 
sum of tlie foot. By its under surface with, the tarsal and meta- 
tarsal bones. Its inner harder is in relation with the dorsalis pedis 
artery, the innermost tendon crossing that artery just before its 
division. 

Kerve Supply. — Anterior tibial nerve. 

The Interossei dorsa.les (bicipites) are placed between the meta- 
tarsal bones; they resemble the analogous muscles in the hand in 
arising by two heads from the adjacent side of the metatarsal 
bones; their tendons are inserted into the 
base of the first ])halanx, and the digital 
expansion of the tendons of the long ex- 
tensor. The dorsal interosseous muscles all 
ahdiKt from the middle line of the second 
toe. 

Relations. — By their upper with a 

strong fascia which separates them from 
the extensor tendons. 33y their binder sur- 
face with the plantar interossei. Each of 
the muscles gives passage to a small artery 
(j)osterior perforating) which communicates 
with the external plantar artery. And be- 
tween the heads (^f the first interosseous 
muscle the dorsalis pedis artery takes its 
course. 

N( rve Supply. — External plantar nerve. 
Plantar Region. Pirst Layer. * 
Abductor pollicis, Abductor minimi digiti, 
Flexor brevis digitorum. 

Dissection. — The sole of the foot is best dissected by carrying an 
incision around the heel, and along the inner and outer border of 
the foot, to the great and little toe. This incision should divide 
the integument and superficial fascia, and both together should be 
dissected from the deep fascia, as far forward as the base of the 
phalanges, where they may be removed from the foot altogether. 
iTie deep fascia should then be raised, and the first layer ot mus- 
cles will be brought into view. 

The Abductor pollicis (vel ballncis) lies along the inner border 
of the foot ; it arises by tWo heads, between which the tendons of 
the long flexors, arteries, veins, and nerves, enter the sole of the 
foot. One head proceeds from the inner tuberosity of the os calcis, 

* Diagram of the dorsal interosseous muscles of the foot ; designed to show 
that they all abduct from the middle line of the second toe. 
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ike otker from the internal annnlar ligament and pl^tar fascia ; it 
is ip^erted into the base of the first phalanx of the ^eat toe, and 
into the internal sesamoid bone. 

Belationa . — By its superficial surface with the internal portion 
of the plantar fascia. By its deep surface with the flexor brevis 
polliois, musculus accessorius, tendons of the flexor longus digi- 
torum, flexor longus pollicis, tibialis anticus and posticus, plantar 
vessels and nerves, and tarsal bones. At its outer border with the 
flexor brevis digilorum, from which it is separated by a vertical 
septum of the plantar fascia. 

Nerve Supply . — Internal plantar nerve. 

The Abductor minimi digiti (digit! quint!) lies along the outer 
border of the sole of the foot. It arises from the outer tulero5:ity 
of the os calcis, and from the plantar fascia, 
as far forward as the base of the fifth meta- Fig. 175.* 

tarsal bone; and is hisertfd into the base 
of the first phalanx of the little toe. * 

Ilelations . — By its superficial surf ace 
the external portion of the plantar fascia. 

By its deep surface with the musculus ac- 
cessorius, flexor brevis minimi digiti, tarsal 
bones, and metatar.^^al bone of the little 
tuc. By its i iiner side with the flexor brevis 
digitorum, from which it is separated by 
the vertical septum of the plantar fascia. 

Nerve Supply . — External plantar nerve. 

The Flexor juiems digitorum (perforatus) 
is placed between the two preceding muscles. 

It arises from the under surface of the os 
calcis, from the plantar fascia, and inter- 
muscular septa ; and is insi rted by four 
tendons into tlie base of the second phalanx 
of the four lesser toes. Each tendon divides, 
previously to its insertion, to give ])assage 
to the tendoq of the long flexor ; hence its 
cognom en perfo vatu s. 

helations . — By its superficial surface with 
the plantar fascia. By its deep su if ace with 
a thin layer of fascia which separates it 
from the musculus accessorius, tendons of 
the flexor longus digitorum aud flexor longus pollicis, and plantar 
vessels and nerves. By its borders with the vertical septa of the 

♦ First layer of nuiscles of the sole of the foot ; this layer is exposed by tb ^ 
removal of the plantar fascia. 1. Os calcis. 2. Posterior part of the plaiihir 
fascia divided transvt'rsely. 3. Abductor pollicis. 4. Abductor minimi digiti. 
5. Flexor brevis digitorum. 6. Tendon of the flexor longus pollicis, 7, 7. Lum- 
bricales. On the second and third toe, tho tendons of the flexor longus digi- 
torum are seen passing through the bifurcation of the tendons of the flexor 
brevis digitorum. 
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plftntar fascia* wliich separate the muscle, on tlie one side from the 
abductor Doliicis, on the other from the abductor minimi digiti. 
Nerve Supply » — Internal plantar nerve. 

Second Layer, 

Musculus accessorius, Lumbricales. 

Disaectwn , — ^The three preceding muscles must be divided from 
their origin, and anteriorly througn their tendons, and removed, in 
order to bring into view the second layer. 

The Musculus accessokius arises by two slips from either side 
of the under surface of the os calcis ; the 
Fig. 176.* inner slip being fleshy, the outer tendinous 

and blended with the ligamentum longum 
plant®. It is hi sorted into the outer side 
and upper surface of the tendon of the flexor 
Jongus digitorum ; of which muscle it may 
oe regarded as a second and short head. It 
has been named ** massa camea Jacobi 
Sylvii” and “ caro quadrata Sylvii.*' 
Relations,— Lj its superficial surface with 
the three muscles of the superficial layer, 
from which it is separated by their fascial 
sheaths, and with the external plantar vessels 
and nerve. By its deep surface with the under 
part of the os calcis and long calcaneo- cuboid 
ligament. 

Nerve Supply . — External plantar nerve. 
The Lumbricales (lumbricus, an earth- 
worm) are four little muscles arising from 
the tendons of the flexor longus digitorum at 
their point of bifurcation, and inserted into 
the expansion of the extensor tendons, and 
the base of the first phalanx of the four 
lesser toes on their tibial side. They pass 
between the digital slips of the plantar fascia 
to their insertion. The innermost lumbri- 
calis is connected with only one tendon. 

Nerve Supply . — The two inner by digital branches of the in- 
ternal plantar nerve, the two outer by the deep branch of the 
external plantar. 

♦ Third and part of the second layer of muscles of the sole of the foot. 
1. Divided edge of the plantar fascia. 2. Musculus accessorius. 3. Tendou 
of the flexor longus digitorum. 4. Tendon of the flexor longus pollicis. 

Flexor brevis pollicis. 6. Adductor pollicis. 7. Flexor brevis minimi 
digiti 8. Transversus pedis. 9. Interossei muscles, plantar and dorsal. 
10. Convex ridge formed by the tendon of the peronous longus in its obliquo 
course across the foot. 




FLBXOS BEEVIS POLLICIS, ETC, 2»5 

Third Layer. 

Flexor brevis pollicis, Transversns pedis, 

Adductor pollicis, Flexor brevis minimi digiti. 

“Dissection. — The tendons of the long flexors and the muscles 
connected with them must be removed, to see clearly the attach- 
ments of the third layer. 

The Flexor brevis pollicis arises by a pointed tendinous pro- 
cess from the side of the cuboid, external cuneiform bone, and 
expanded tendon of the tibialis posticus; it is inserted by two 
heads into the base of the first phalanx of the great toe. Two 
sesamoid bones are develojied in the tendons of insertion of these 
two heads, and the tendon of the flexor longus pollicis lies in the 
groove between them. 

Relations. — By its superficial surface with the abductor pollicis, 
tendon of the flexor longus pollicis, and plantar fascia. By its 
deep siurfa^ie with the tarsal bones, metatarsal bone of the great 
toe, and insertion of the tendon of the peroneus longus. By its 
inner border with the abductor pollicis ; and by its outer border 
with the adductor pollicis ; with both of which muscles it is blended 
near its insertion. 

Nerve Supply. — Internal plantar nerve. 

The Adbuctor pollicis arises from the cuboid bone, the sheath 
of the tendon of the peroneus longus, and the base of the third 
and fourth metatarsal bones. It is insi rted into the base of the 
first phalanx of the great toe, in conjunction with the outer head 
of the flexor brevis pollicis. 

Relations. — By its superficial surface with, the tendons of the 
flexor longus aud flexor brevis digitonim, musculus accessorius, 
and lumbricales. By its deep surface with the tarsal bones and 
ligaments, external plantar artery and veins, interossei muscles, 
tendon of the peroneus longus, and metatarsal bone of the great 
toe. By its inner border witn the flexor brevis pollicis; with which 
its fibres are blended. 

Nerve Supply. — External plantar. 

The Transversus pedis arises by fleshy slips, from the heads of 
the metatarsal bones of the four lesser toes.* It passes transversely 
inwards to be inserted into the base of the first phalanx of the 
gi*eat toe, its tendon being blended with that of the adductor 
pollicis. 

The transversus pedis is regarded by some anatomists as a short 
head of the adductor pollicis ; in its action it is obviously an ad- 
ductor; while the adductor pollicis is as much a flexor as an 
adductor. 

Relations. — By its superficial surface with the tendons of the 
flexor longus and flexor brevis digitorum, and lumbricales. By its 
deep surface with the interossei and ligaments of the metatarso- 
phalangeal articulations. 

Nerve Supply, — External plantar. 
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The Flexou bkevis minimi bigiti arises from the base of the 
metatarsal bone of the little toe, and the sheath of the tendon of 
the peronens longus. It is inserted into the base of the first 
phalanx of the little toe at its outer side. 

Relations- — By its superficial surface with the tendons of the 
flexor longus and flexor brevis digitorum, the fourth lumbricalis, 
abductor rajnimi digiti, and plantar fascia. By its deep surface 
with the plantar interosseous muscle of the fourth metatarsal space, 
and the fifth metatarsal bone. 

Rerve Supply. — External plantar. 

Fourth Layer. 

Intcrossei plantares. 

The Interossei ptantares muscles are three in number, and are 
placed upon rather than between the metatarsal bones. They arise 
from the base of the metatarsal bone of 
F:g. 177.* the three outer toes, and are inserted into 

the inner side of the extensor tendon and 
base of the first phalanx of the same toes. 

The plantar interosseous all draw towards 
the middle line of the becond toe, the dorsal 
draw from that line ; hence the fonner are 
abductors, the latter adductors, A like 
arrangement exists in the hand, with this 
difference, that the middle finger is the one 
through which the axial line is drawn. 

Relations. — By their siqu'ificial surface 
with the dorsal interossei and metatarsal 
bones. By their deep surface with the ex- 
ternal plantar artery and veins, adductor 
pollicis, transversus pedis, and flexor minimi 
digiti. 

Actions. — All the 2>i*Gceding muscles act 
upon the toes; and the movements which 
they are capable of executing may be re- 
ferred to four heads — viz., flexion, extension, 
adduction, and aljduction. In these ac- 
tions they are grouped in the following manner: — 

Flexion. Extension. 

Flexor longus digitorum. Extensor longus digitorum, 

Flexor brevis digitorum, Extensor brevis digitorum. 

Flexor accessorius. 

Flexor minimi digiti, 

Addiiction, Abduction. 

Interossei, three plantar. Interossei, four dorsal, 

Abductor minimi digiti. 

Diagram of the plantar interosseous muscles, designed to show that they 
are all adductors to the middle lino of the second toe. 
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The great toe, like the thumb in the hand, enjoys an independent 
action, and is provided with distinct muscles to perform its move- 
ments. These movements are precisely the same as those of iiie 
other toes, viz. ; — 

Flexion. Extension. 

Flexor longus pollicis, Extensor proprius pollicis, 

Flexor brevis pollicis. Extensor brevis digitorum. 

Adduction. Abduction, 

Adductor pollicis, Abductor pollicis. 

Trans versus pedis. 

The only muscles exclndod from this table are the lumbricales, 
four small muscles, which, from their attachments to the tendons 
of the long flexor, appear to be assistants in its action. 
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CHAPTEE y. 

OP THE FASCIA. 

Fascia (fascia, a bandage) is the name assigned to fibrous laminae 
of various extent and thickness, which are distributed through the 
different regions of the body, for the purpose of investing or pro- 
tecting the softer and more delicate organs. From a consideration 
of their structure, these fasciae may be arranged into two groups : 
areolo-fibrous fasciae, and aponeurotic fasciae. 

The areolo-fibrous fascia is best illustrated by the common sub- 
cutaneous investment of the entire body, the superficial fascia. 
This structure is situated immediately beneath the integument over 
every part of the frame, and is the medium of connexion between 
that layer and the deejier parts. It is composed of areolar and 
elastic tissue, and contains in its areolae an abundance of adipose 
cells. The fat being a bad conductor of caloric serves to retain the 
warmth of the body ; while it forms at the same time a yielding 
tissue, through which minute vessels and nerves pass to the skin, 
without incurring the risk of obstruction from injury or pressure. 
By dissection, the superficial fascia may be separated into two layers^ 
between which are found the superficial or cutaneous vessels and 
nerves ; as the superficial epigastric artery, saphenous veins, radial 
and ulnar veins, superficial lymphatic vessels, and the cutaneous 
muscles, as the platysma my oides, orbicular is palpebrarum, sphincter 
ani, &c. In otner situations, the areolo-fibrous fascia is found con- 
densed into a firm and dense membrane, as is exemplified in the 
deep fascia of the neck, the thoracic, transversalis, perineal fascia, 
and the sheaths of vessels. 

The aponeurotic fascia is the strongest kind of investing mem- 
brane ; It is composed of tendinous fibres, running parallel with 
each other, and connected by other fibres of the same kind passing 
in different directions, togetner with areolar tissue and fine elastic 
fibres. When freshly exposed, it is white, glistening, and irides- 
cent, and is firm, unyielding, and but little elastic. In the limbs 
it constitutes the deep fascia, enclosing and forming distinct sheaths 
to all the muscles and tendons. It is thick on the outer and least 
protected side of the limb, and thinner at its inner side. It is 
firmly connected to the bones, and to the prominent points of each 
region, as to the pelvis, knee, and ankle, m the lower ; and to the 
clavicle, scapula, elbow, and wrist, in the upper extremity. It 
assists the muscles in their action, by keeping up a tonic pressure 
on their surface ; aids materially in the circulation of the fluids in 
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opposition to the laws of gravity : "and in the palm of the hand and 
sole of the foot is a powerful protection to the structures which 
enter into the composition of those regions. In some situations its 
tension is regulated by muscular action, as by the tensor vaginse 
femoris and gluteus maximus in the thigh, by the biceps in the leg, 
and bjr the biceps and palmaris long us m the arm ; in other situa- 
tions it affords an extensive surface for the origin of the fibres of 
muscles. 

The fascim may be arranged, like the other components of the 
bo<^, into — 1. Those of the head and neck. 2. Those of the trunk. 
3. Those of the upper extremity. 4. Those of the lower extremity. 

FASCLE OF THE HEAD AND NECK. 

The Temporal fascia is a strong aponeurotic membrane, which 
covers in the temporal muscle at each side of the head, and gives 
origin by its internal surface to some of its fibres. It is attached 
to the whole .extent of the temporal ridge above, and to the zygo- 
matic arch below ; in the latter situation it is thick and divided 
into two layers, the external being connected to the upper border of 
the arch; the internal to its inner surface. Some fat is found 
between these two layers, and the orbital branch of the temporal 
aitery. The temporal fascia is covered in bv the aponeurosis (galea 
aponeurotica) of the occipito-frontalis muscle, which descends to be 
attached to the zygomatic arch. 

Cervical fascia. — The fasciai of the neck are the superficial and 
deep. The auperjicial cervical fascia is a part of the common 
superficial fascia of the entire body, and is only interesting from 
contaiuing between its layers the platysma myoides muscle. 

The deep cervical fascia is a strong areolo-tibrous membrane, 
which invests the muscles of the neck, and retains and supports the 
vessels and nerves. It commences posteriorly at the ligamentum 
nuchm, and passes forwards at each side beneath the trapezius 
muscle to the posterior border of the sterno-mastoid ; here it divides 
into two layers, which embrace that muscle and unite upon its an- 
terior border to be prolonged onwards to the middle line of the neck, 
where it is continuous with the fascia of the opposite side. Besides 
constituting a sheath for the sterno-mastoid, it also forms sheaths 
for the other muscles of the neck over which it passes. If the 
superficial layer (anterior layer) of the sheath of the sterno-mastoid 
be traced upwards, it will be found to pass over the parotid gland 
and masseter muscle (fascia parotidco-inasseterica), to be inserted 
into the zygomatic arch ; if it be traced downwards, it will be seen 
to pass in front of the clavicle, and become lost upon the pectoraHs 
major muscle. If the deep layer (posterior layer) of the sheath be 
examined superiorly, it will be found attached to the styloid pro- 
cess, from which it is reflected to the angle of the lower jaw, form- 
ing the stylo-maxiUary liyament; and if it be followed downwards, 
it will be found connected with the tendon of the omo-hyoid muscle, 
and may thence be traced behind the clavicle, where it encloses the 
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subclarius mnscle, and being extended from the cartilage of the 
first rib to the coracoid process, constitutes the coato-coracoid mem- 
^ * hrane or ligament (fascia 

‘ costo-clavicularis). In front 

of the stemo-mastoid mus- 
cle, the deep fascia is at- 
tached to the border of the 
lower jaw, os hyoides, and 
anterior bellies of the digas- 
trici (fascia supra-hyoidea), 
and forms a sheath for the 
snb-maxillary gland. Infe- 
riorly it divides into two 
layers, one of which is at- 
tached to the interclavicular 
ligament and upper border of 
the sternum ; the other to 
its inner border. 

FASCI.E OF THE TRUNK. 


_ The thoracic fascia is a 

dense layer of areolo-tibrous 
membrane stretched horizontally across the superior opening of 
the thorax. It is firmly attached to the concave margin of the first 
rib, and to the inner surface of the sternum. In front it leaves an 
opening for the union of the cervical with the thoracic portion of the 
tnymus gland, and behind, forms an arch across the vertebral 



column, to give passage to the oesophagus. 

At the point where the great vessels and trachea pass through 
the thoracic fascia, it divides into an ascending and descending 
layer. The asc(ndiiir/ btyor is attached to the trachea, and be- 
comes continuous with tlie sheath of the carotid vessels, and with 


• Transverse section of tbe neck, shov ing the de( p cervical fascia audits 
numerous j)roioLigiitiouH, iorining sheaths tho different muscles. As the 
figure is symmetrical, tlio tigures of rt*ftreiiee are jdsioed only on one side. 
1. Platysma m\c)id<*s. 2. Tr.ipozius. 3. I.igameutum nuchas, from which 
the fascia may be tmeed forwaids b neath the trapezius, enclosing tbe other 
muscles of the neck. 4, The juunt at uhich the fascia divides, to form a 
sheath for the stemo-mastoid musch* (.^). (I, ^J’he point of reunion of tho 
two layers of the sterao-mashtid sJu^ath. 7. The point of uniyu of tho deep 
cervical fascia of opj)osite sides of the neck. 8, Section of the sterno-hyoid 
9. Omo-hyoid. 10, vSterno-thyroid. 11. Lah'ial lobe of tho thyroid gland. 
12. Trachea. 1.3. Oesophagus. 14. The sheath cfnitnining tho common 
carotid artery, internal jugular vein, and pneumogastric nerve. 15. Lougus 
colli. Tbe nerve in front of tho sheath of this muscle is the sj’mpathetic. 
36. Rectus anticus major. 17. Scalenus anticus. 18. Scalenus medius. 
19. Splenius capitis. 20. Spleuius colli. 21. Levator anguli scapuloe. 22. Corn- 
plexus. 23. Traclielo-mastoideus. 24. Transversalis cervicis. 25. Cervicalis 
ascendens. 26. Semi-spinalis colli. 27. Multifidus spiriro. 28. Cervical ver- 
tebra; the transverse processes are seen to bo traversed by tho vertebral 
artery and veiu. 
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th^ deep oervice;! fascia; the descending la/yer descends npon the 
trachea to its bifurcation, surrounds the large vessels arising from 
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the arch of the aorta, and the upj^er part of the arch itself, and is 
continuous with the fibrous layer of the pericardium. It is con- 
nected also With the venm innominatje and suiierior cava, and is 
attached to the areolo-fibrous capsule of the thymus gland. 

“The thoracic fascia,” according to Sir Astley Cooper, "per- 
forms three important offices : — Ist. It forms the upper boundary 
of the chest, as the diapliragm does the lower. 2nd. It steadily 
preserves the relative situation of the parts which enter and quit 
the thoracic opening, 3rd. It attaches aii'l supports the heart im 
its situation, through the medium of its connexion with the aorta 
and large vessels which arc placed at its curvature.” 

* Median Line, — 1. Stemo-hyoid raoscles. 2. St(‘nio-t}iyroid musoleF 
3. Bemaiue of thymus glaud. 4. Tnu’hea. 5. Oesophagus. 6. Lougi csolli 
muscles. 

L^ Side. — 7, Internal mammarj^ artery. 8. Innominate vein. 9. Phrenie 
nerve. 10. Pucumogastnc uorve. 11 Itecuneut larjngeal uorve. 12 Car- 
diac nerves. 13. Left carotid artery . 14. Left subclaviau artery, 15. Tho- 

racic duct. 16. Apex of luug and pleura. 17. Sympathetic. 18. Siipenoi 
intercostal artery. 19. First dorsal nerve, 

HigJU Side, — 20. Internal nummary artery. 21. Innominate vein. 22. Phre- 
nic nerve. 28. Pnoumogastric nerve. 24. Cardiac nerves. 25. Innominate 
artery. 26. Apex of lung and pleura. 27. Sympathetic, 28. Supenor inter- 
ooataS artery. 29. First dorsal nerve. 
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ABBOMiNAi rASCLB. — ^TLe superficial fascia of the lower part of 
the abdomen deserves special attention in consequence of its relation 
to hernia and other surgical affections. It consists of two layers 
between which the superficial vessels are placed. They are the 
superficial epigastric circumflex ilii, and external pudic arteries and 
veins and the cutaneous lymphatics. The superficial or fatty layer 
is continuous with that of the abdomen above and thigh below, and 
is in contact with the skin. Its thickness depends on the general 
fatness of the subject, sometimes bein^ little more than a membra- 
nous web, sometimes of considerable thickness. Along the groin the 
inguinal lymphatic glands lie among the fatty substance, ^e deep 
or membranous layer lies on the abdominal aponeuroses, a tMn 
layer of connective tissue being interposed. It is continued upwards 
over the abdomen, being closely adherent to the linea alba. From 
the lower part of this attachment a triangular piece is prolonged to 
the dorsutn of the penis, and is called tne suspensory ligament of 
the penis. At the groin this deep layer is attached to the fascia 
lata of the thigh by a piece which passes down from its under 
surface along the line of Poupart’s ligament, but about half an 
inch further down the thigh. This process* is called Scarpa’s fascia. 
It is often described as being attached to Poupart’s ligament, but 
really it is connected to the fascia lata, which itself is continued 
into the ligament. At the inner part of the groin it is continued 
over the spermatic cord into the scrotum, where an accession of red 
involuntary muscular fibres takes place, and this, which forms the 
contractile tuuic of the scrotum, is called the daiioe. Prom the 
posterior part of the scrotum this superficial fascia is continued 
back into the perineum, where its deep or membranous layer ends 
by becoming attached to the triangular ligament at the posterior 
border of the transver satis perinei, and on each side to the ramus of 
the pubis. From this description it follows that if air or fluid be 
forced under the deep layer, it will travel through the connective 
tissue all over the abdomen, and could reach the scrotum and 
perineum, but could not pass down the thigh, thus explaining the 
course pursued by fluids efiused under the abdominal fascia. The 
parietes of the abdomen and the cavity of the pelvis are strengthened 
by a layer of fascia which lines their internal surface, ana at the 
bottom of the latter cavity is reflected inwards upon the sides of 
the bladder. This fascia is continuous throughout the whole of the 
above-mentioned surface; but for convenience of description is 
considered under the several names of transversalis fascia, iliac 
fascia, and pelvic fascia ; the two former meet at the crest of the 
ilium and Poupart’s ligament, the latter is confined to the cavity 
of the true pelvis. 

The Fascia teansveusalts (or Fascia of Cooper) is a thin fibrous 
membrane which lines the inner surface of the transversalis muscle 
and the other structures which form the abdominal wall where that 
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muscle U absent. It is contmuons bebind with the iliac, and below 
with the pelvic fascia. It is strong and tough at the lower part of 
the abdomen, but at the upper, where it is continued on to the 
diaphragm, it is little more than loose areolar tissue. In the centre 
it hues the back part of the sheath of the rectus, and where that is 
absent lines the rectus muscle and is attached to the crest of the 
pubis. At the sides it is attached to the inner lip of the crest of 
the iHum and along the whole length of Poupart’s ligament, where 
it is connected to the fascia lata, and for the outer half of the liga- 
ment to the fascia iliaca which joins it behind. The union of these 
three fascim takes place rather under than in Poupart’s ligament, 
which could therefore be cut away, leaving them connected S)gether 
as a firm fibrous cord to which is given the name of the crural a/rch, 
At the inner half of Poupari’s ligament it is prolonged into the 
thigh, forming the anterior part of the sheath of the femoral vessels, 
as the posterior part is formed of a similar prolongation of the iliac 
fascia. * 

The infernal abdominal ring is an opening in this fascia situated 
about half-way between the anterior superior spine of the ilium 
and the symphysis of the pubis, and half an inch above Poupart’s 
ligament. It is oval in form, the lower edge being strong, the upper 
t£n and weak. Through this opening the spermatic cord in the 
male passes to the testicle, and the round ligament of the uterus 
in the female to its insertion over the pubis. Prom the edges of the 
ring a funnel-shaped tube of membrane is given ofi* which surrounds 
the structures forming the spermatic cord. This is the infundi* 
huliform fascia, sometimes called the fascia propria of the cord. 
The internal abdominal ring, therefore, is simply the funnel-shaped 
mouth of this tube, and it is situated immediately external to the 
deep epigastric artery round which the spermatic cord turns in its 
passage from the abdomen to the scrotum. 

Inguinal hernia. — Inguinal hernia is of two kinds, oblique and 
direct. 

In OBLIQUE INGUINAL HERNIA the intestine escapes from the 
cavity of the abdomen into the spermatic canal (canalis inguinalis) 
through the internal abdominal ring, pressing before it a pouch of 
peritoneum which constitutes the hernial sac, and distending the 
infuudibnliform process of the transversalis fascia. After emerging 
through the internal abdominal ring it passes firstly beneath the 
lower and arched border 'of the transversalis muscle; then beneath 
the lower border of the internal oblique muscle; and finally 
through the external abdominal rina (annulus inguinalis externus, 
vel anterior) in the aponeurosis of the external oblique. From the 
transversalis muscle it receives no investment ; while passing be- 
neath the lower border of the internal oblique it obtains the cremas- 
ter muscle ; and on escaping at the external abdominal ring, receives 
the intercolumnar fascia. So that the coverings of an oblique in- 
guinal hernia, after it has emerged through the external abdominal 
ring, are, from the surface to the intestine, the 



Integnment, dremaster muscle. 

Superficial fascia, Transversalis, or infundibuHform 

lu^rcolumnar fascia, Peritoneal sac. fascia. 

Tlie spermatic canal, whicli in the normal condition of the abdo- 
minal parietes serves for the passage of the spermatic cord in the 
male, and the round ligament with its vessels in the female, is 
about one inch and a half in length. It is bounded in front by the 
aponeurosis of the external oblique muscle ; behind by the trans- 
versalis fascia, and the conjoined tendon of the internal oblique and 
transVersalis ; above by the arched border of the internal oblique 
and transversaUs ; below by the grooved border of Poupart’s liga- 
ment : and at each extremity by one of the abdominal rings, the 
internal ring at the inner, the external ring at the outer extremity. 
These relations may be more distinctly illustrated by the following 
plan. 

jibore. 

Lower border of intonial oblique 
and transForsalis. 

Behind, 

TranRversalis fascia. 
Sp(‘rmatic canal Conjoined bnidon of in- 

ternal oblique and trans- 
vcrsalis. 

Below. 

Grooved border of I'onpart's ligament. 

There are three varieties of oblique inguinal hernia: common, 
congenital, and encysted. 

Mg, 180.* 


• Diagram of a common scrotal hernia, showing the relation of the sac to 
the tunica vaginalis testis. 

t Diagram of a congenital hernia, the sac being continuous with the tunica 
vaginalis testis. 

t Diagram of an infantile hernia^ shovdng the tunica vaginfidis prolonged in 
front of the sac. 



lYg. 181.t Fig. 182.J 



7n front. 

Aponeurosis of 
external oblique. 
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Common ohUque hernia is that which has been described above. 

Congenital hernia results from the non-closure of the pouch of 
peritoneum carried downwards into the scrotum by the testicle, 
during its descent in the foetus. In consequence of this defect, the 
intestme at some period of life is forced into the peritoneal canal, 
and descends through it into the tunica vaginalis, where it lies in 
contact ^th the testicle ; so that congenital hernia has no ^proper 
sac but is contained within the tunica vaginalis. The other cover- 
ings are the same as those of common inguinal hernia. 

Infantile or encysted hernia is that form of protrusion in which the 
pouch of peritoneum fornaing the tunica vaginalis is only partially 
closed. The connexion with the abdomen is completely closed at 
the inguinal canal, but the rest of the tube remains in its original 
state, and when a hernia makes its way into the scrotum it lies 
behind the enclosed tunica vaginalis. So that the surgeon, in 
operating upon this variety, requires to divide three layers of 
serous membrane ; the first and second layer being those of the 
tunica vaginalis ; the third the true sac of the hernia. 

Direct inguinal hernia has received its name from passing 
directly through the external abdominal ring, and forcing before it 
the opposing parietea. This portion of the wall of the abdomen is 
strengthened by the conjoined tendon of the internal oblique and 
transversalis, which is pressed before the hernia, and forms one of 
its investments. Its coverings therefore are, the 

Integument, Conjoined tendon. 

Superficial fascia, Transversalis fascia, 

Intercolumnar fascia. Peritoneal sac. 

Direct inguinal hernia difiers from oblique, firstly, in never at- 

taining the same bulk, in consequence of the resisting nature of 
the conjoined tendon of the internal oblique and transversalis and 
transversalis fascia ; secondly, in its direction having a tendency to 
protrude from the middle line rather than towards it. Thirdly, in 
making for itself a new passage through the abdominal parietes, 
instead of following a natural channel ; and fourthly, in the rela- 
tion of the neck of its sac to the epigastric artery ; that vessel lying 
to the outer side of the opening oi the sac of direct hernia, and to 
the inner side of that of oblique hernia. 

All the forms of inguinal hernia are designated scrotal, when 
they have descended into the cavity of the scrotum. 

The ILIAC FASCIA (lumbo-iliaca) is the aponeurotic investment of 
the psoas and iliacus muscle ; and like the transversalis fascia, is 
thick below, and becomes gradually thinner as it ascends. It is 
attached superiorly, along the edge of the psoas, to the anterior 
lamella of the aponeurosis of the transversalis muscle, to the liga- 
mentum arcuatum internum, and to the bodies of the lumbar ver- 
tebrae, leaving arches corresponding with the constricted part of the 
vertebrae for the transit of the lumbar vessels. Lower down it 
passes beneHth the- external iliac vessels, and is attached along the 
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maz]^ of the true pelvis ; externally it is connected to the crest of 
the ilium; and, inferiorly, to the outer two*thirds of Poupart’s 
ligament, where it is oontinuous with the trausversalis mscia. 
Parsing beneath Poupart*s l^ament, it surrounds the psoas and 
iliacus muscle to its termination, and beneath the inner part of the 
femoral arch forms the posterior segment of the crural canal or 
sheath of the femoral vessels. 

PELVIC FASCIA is an aponeurotic layer situated beneath the 
peritoneum, forming a covering to the walls of the pelvis, and re- 
flected from its walls upon the viscera. The pelvic fascia is attached 
to the internal surface of the pubic bones near the symphysis, to the 
body of the pubes above the origin of the obturator internus muscle, 
to the ilio-pectineal line of the brim of the pelvis as far back as the 
sacro-iliac articulation, and to the margin ol the great sacro-ischiatic 
foramen. Having descended upon the wall of the pelvis as low as 

Fig, 183.» 



the pubic arch in front, and the spine of the ischium behind, it 
divides in the direction of a line drawn between those points, into 
two layers, internal and external. 

The external layer is the ohiurafor fascia, it covers in the ob- 
turator muscle, and is attached to the ramus of the pubes and 

* Transverse section of the pelvis, showing the distribution of the pelvic 
fascia. 1. Bladder, 2. Vesicula seminalis of one side divided. 8. Eectum. 
4. Iliac fascia, covering in the iliacus and psoas (o ') ; and forming a sheath for 
the external iliac vessels (0). 7. Anterior crural nerve excluded from the 
sheath. 8, Pelvic fascia. 9. Its ascending layer, forming the lateral ligament 
of the bladder of one side, and a sheath to the vesical plexus of veins. 10. A 
layer of fascia passing between the bladder and rectum. 11. A layer passing 
around the rectum. 12. Levator ani. 13. Obturator internus, covered in by 
the obturator fascia, which also forms a sheath for the internal pudio vessels 
and nerve (14). io. Perineal fascia investing the under surface of the levator 
ani Figures 14, 15, are placed in the ischio-rectal fossa, 
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isoliiiini in front, and to the tuberosity of the igchinm and falciform 
border of the great sacro-isohiatic ligament below. The levator ani 
arises from the line of division of the two layers of the pdvic 
fascia. 

The i/nternal, visceral, or true pelvic fascia, is a membrane 
which is reflected backwards from the symphysis pubis on the 
upper surface of the prostate gland and neck of the bladder. 
Before passing directly backwards it is prolonged down behind 
the urethaer con^ressor muscle below the sub-pubio ligament. This 
curved reflected fascia is named the anterior ligament of the bladder, 
and as there is a pouch-like depression in the centre, dividing the 
fascia of one side from that on the other, each side rises up in a 
little curved ridge, so that there are two anterior ligaments. The 
space between the two contains external to the fascia, the dorsal 
Tein of the penis before it enters the prostate plexus. At the sides 
of the pelvis the anterior ligaments are continued back into another 
part of the pelvic fascia, which is reflected inwards towards the 
bladder from the line of separation between the two layers referred 
to. This begins as a strong white band and is called the lateral 
ligament of the bladder, and it not only reaches the side of the 
bladder, but is continued over it, although it becomes very thin and 
is almost lost in the cellular tissue over the apex. Nevertheless when 
the bladder is distended it can be traced like a cupola serving in a 
measure to retain the bladder down to its situation. -iqj. * 
From the before-named white line of s^aration ano- 
ther sheet of the pelvic fascia is given on which hangs \ y 
down into the pelvis like a bag, and contains in its \ ‘ 

concavity the curve of the rectum from the sacrum 
to the anus. Immediately outside this is the levator 
ani muscle, coated on the outside by another sheet of 

the pelvic fascia also given oflP the same white line ^ 

This is termed the anal fascia. The bag-like sheet ® /I 
which contains the rectum is sometimes called the // 

rectal fascia. Lastly, another sheet is stretched / / 

across the pelvis, between the base of the bladder 5 //^ 

* and the rectum, and is called the recto- vest cal f ascia 11 I 

This sheet is not a complete horizontal septum in the /A ^ 

pelvis, but only extends as far back as the posterior 
limit of the trigone of the bladder, where it is attached to the 
anterior extremity of the recto-vesicjil pouch of the peritoneum. 
The upper two layers of the pelvic fascia are continuous with one 
another at the front where they blend and become continuous with 
the posterior layer of the triangular ligament, but just behind 
this they have between them the prostate gland, with which they 
a*re so closely attached as to form a strong and unyieldmg 


• Diagram of the layars of pelvic fascia. 1. Pelvic fascia. 2. Obturator. 
8. Lateral ligament. 4. Anal. 6. Roctal. 6. Recto-vesical. 7. Ischio-rectal 
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ca»8til6. The trader portion of tlus capsule formed by the anterior 
hajf of the recto-Tesical fascia is the most import^t. As far 
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Obturator 
intemus. 
Levator ani 
lateral li^ment 
of bladder. 
Capsule of pros- 
tate. 

Bectum (cut). 


Pelvic fascia. 



Obturator fascia. 

Kecto - vesical 
fascia. 

Anal fascia. 


back as the base of the prostate gland it is intimately attached 
to its fibres, but behind that 6i)ot it is loosely connected with 

Fig. 186.t 



the bladder above and rectum below, a plexus of veins being 
interposed between it and the bladder above and at the sides, and a 

* Section of pelvis to show the pelvic fascia from the front (drawn by J. T. 
Gra^ 

t Bide view of the viscera of the pelvis, showing the distribution of the 
pelvic fascia. 1. Symphysis pubis. 2. Bladder. 8. Becto-vesical fold of 
periioneum, passing from the anterior surface of the rectum to the posterior 
part of the bladder ; and from the upper part of the bladder to the abdominal 
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very loose areolar tissue between it and the rectuni below. A con- 
eideration of these relations will explain why an incision in the 
prostate gland, such as that made in lithotomy, must stop short 
of complete division of that organ; otherwise it exposes the 
patient to dangerous venous hsemorrhage from the vesical plexus, 
or to infiltration of Urine among the loose areolar tissue above 
described. The three upper layers of the pelvic fascia are conti- 
nuous in front over the posterior layer of the triangular ligament, 
of which they might be described as processes extending back- 
wards. The fourth or anal is continuous in front with the anterior 
layer or true triangular ligament of the urethra. 

Perineal EASCiiE. — The fasciae of the perineum are the superficial 
and the deep. 

The sv/perjicial fascia consists as in other situations of two layers, 
one lying next the skin and containing an abundance of fat, the 
other more condensed lying in contact with the muscles. 

The superficial layer, or fatty layer, in the perineum is connected 
with the raph4 at the middle line and with the external border of 
the sphincter ani, and is continuous, by its circumference, with the 
dartos of the scrotum, or cellular tissue of the labia majora, in 
front, with the superficial fascia of the thighs at each side, and 
with the superficial fascia covering the glutei maximi and with the 
coccyx behind. In the posterior part of the perineum it is loaded 
with granular fat and fills up the ischiif-rcctal fossa. 

The deep or memhranous layer of the superficial fascia, or fascia 
of Colles, lies in close contact with the muscles and superficial vessels 
of the perineum, packing them into their places. On each side it 
is attached to the ramus of the ischium and pubis, and this attach- 
ment is continued forwards and outwards on to the fascia lata of the 
thigh, where it becomes continuous with Scarpa’s fascia (see page 
302). It is prolonged backwards as far as the transversahs perinei 
muscle, round the posterior border of which it turns to be united to 
the deep perineal fascia on which the muscle rests. At this point 
these two fasciae are blended together, and are then continued 
backwards on the outer surface of the levator ani, on which they 
form a very thin membrane called the anal fascia, which is pro- 
longed up into the pelvis to the division of the pelvic fascia (page 
306). It is continued forwards to blend with the dartos. The at- 
tachment of the membranous layer to the deep perineal fascia 

parietes, 4. Ureter. 6. Vas deferens crossing behind the ureter. 6. Vesi- 
cula seminalis. 7, 7, 8, 8. Prostate gland divided longitudinally. 9. Pro- 
etatic portion of the urethra. 10. Membranous portion embraced by the 
compressor urethr© muscle. 11. Oommencemont of the corpus spongiosum 
penis, the bulb. 12. Anterior ligamonts of the bladder. 13. The pelvic fascia 
reflected on the rectum. 14. An interval between the pelvic fascia and trian- 
gular ligament occupied by a plexus of veins. 15. The triangular ligament. 
16. Oowper’s gland. 17. Superficial perineal fascia ascending in front of the 
root of the penis to become continuous with the dartos of the scrotum (18]). 
19. The fascia prolonged to the rectum. 20. Lower part of the levator ani. 
21. A layer of fascia situated between the bladder and rectum. 





explams wliy an extravasation of finid nnder tkat membrane oonld 
not pass back into the posterior half of the perineum, but could 
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find its way, as it often docs, into the scrotum and up over the 
abdomen. 

The deep perineal fascia or triangular ligament of the urethra is 
a stronjgr aponeurotic sheet which is stretched across the inter-pubic 
arch. It IS attached firmly to the sub-pubic ligament, and to the 
ramus of the pubis and ischium. At the posterior border of the 
transversalis perinei muscle, it has attached to it the deep layer of 
the superficial fascia, and is then prolonged back on the levator 
ani muscle, forming the anal fascia. At an inch and a half from 
the symphysis pubis in the middle line it is connected to the central 
tendinous point of the perineum. The deep perineal fascia may 
therefore be described as a complete bag-like floor to the pelvis, 
continued in front to the sub-pubic ligament, behind, over the 
levator ani to the coccyx, on each side to the ramus of the pubis 
and ischium, and behind these to the white line of separation 
between the parietal or obturator and the visceral or internal 
layers of the pelvic fascia. But the part stretched across the arch 
of the pubes is that to which the name of triangular ligament is 

• The pubic arch and perineal fascise. 1, 1, 1. The superficial perineal 
fascia divided by a ^-shaped incision into three flaps ; the lateral naps are 
tamed over the ramus of the pubes and ischium at each side, to which they 
are firmly attached ; the posterior flap is continuous with the deep perineal 
fascia or triangular lipiment. 2. The triangu^r ligament of Oamper. 3. Open- 
ing for the passage of the membranous portion of the urethra, previously to 
the entrance of the latter into the bulb. 4. Two projections of the triangular 
Ugament oorresponding with the position of Cowperis glands, 
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restricted. About an incb. below the symphysis pubis it is pierced 
for the passage of the membranous portion of the urethra which is 
contain^ between it and the pelvic fascia behind, to which is some- 
times given the name of posterior layer of the triangular ligament. 
Immeoiately below the sub-pubic hgament the dorsal vein of the 
penis passes back through it to join the prostatic plexus, and on 
each side, a little in front of this, the pudic arteries pass through 
it to enter the corpora cavernosa penis. Immediately behind the 
deep perineal fascia in the anterior half of the perineum are situated 
the compressor urethrae muscle, the internal pudic arteries, the 
arteries of the bulb, and Cowper’s glands, besides the membranous 
part of the urethra, all of which rest on that part of* the pelvic 
fascia which is applied across the pubic arch, and to which, as has 
been stated, is sometimes given the name of the posterior layer of 
the triangular ligament. In the posterior section of the perineum, 
the deep perineal fascia under the name of the anal fascia covers 
the levator ani muscle. The sphincter ani being subcutaneous, 
surrounds the anus, only a little connective tissue being interposed 
between its fibres and the skin. 

rASCL9i or THE UPPER EXTREMITT. 

The superficial fascia of the upper extremity contains between 
its layers the superficial veins and lymphatics, and superficial 
nerves. 

The deep fascia is thin over the deltoid and pectoralis major 
muscle, and in the axillary space, but thick on the dorsum of the 
scapula, where it binds down the infraspinatus muscle. It is at- 
tached to the clavicle, coracoid process, acromion process, and 
spine of the scapula, and forms separate sheaths for all the muscles 
of the scapula and shoulder. In the upper arm (fascia brachialis) 
it is somewhat stronger, receives fibres from the lower border of the 
tendon of the pectoralis major, latissimus dorsi, as also from the 
costo-coracoid membrane and deltoid, and forms an anterior and 
posterior sheath for the muscles lying in front of and behind the 
humerus. It is attached to the condyloid ridges, by means of the 
internal and external mtermuscidar septum (ligamenta intermus- 
cularia) and is inserted inferiorly into the two condyles, the ole- 
cranon, and posterior border of the ulna, being continuous between 
these points with the fascia of the forearm. Besides forming 
separate sheaths for the muscles, the anterior portion of the 
brachial fascia gives a sheath likewise to the brachial vessels and 
median nerve. 

The deep fascia of the forearm, /ascia ant ihrachialis, is strojig, 
and at the bend of the elbow is augmented in thickness by a broad 
band, which is given off from the inner side of the tendon of the 
biceps. It is firmly attached to the olecranon process, to the ulna, 
and to the prominent points about the wrist, forms sheaths for 
the muscles and vessels, gives origin to some of the fibres of the 
muscles, and is pierced a little above the wnst by the tendon of the 
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palmaris longus. At tlie wrist the transverse fibres forUa the ai^- 
terior and posterior annular ligament. 

The anterior omnulaa' ligament is a narrow band of fibres attached 
ertemadly to the scaphoid, and internally to the pisiform bone and 
tendon of the fiexor carpi ulnaris ; it is continuous above with the 
fascia antibrachialis, and below with the proper annular ligament 
of the wrist ; being separated from the latter by the ulnar vessels 
and tendon of the flexor carpi radiaJis. 

The posterior annular ligament^ thicker than the anterior, is an 
oblique band about half an inch in breadth, extending from the 
lower end and styloid process of the radius, to the cuneiform and 
pisiform bbne at the border of the carpus. It is continuous above 
with the fascia of the forearm, below with the thin fascia of the 
dorsum of the hand, and sends processes inwards to be attached to 
the bones and form sheaths for the extensor tendons. There are 
six of these sheaths, the first on the radial side giving passage to 
the extensor ossis metacarpi and extensor primi internodii polhcis ; 
the second, to the extensor carpi radialis longior and brevior ; the 
third, to the extensor secundi internodii ; the fourth, to the 
extensor indicis and extensor communis digitorum ; the fifth, which 
is placed between the two bones, to the extensor digiti minimi ; and 
the sixth, situated on the ulna, to the extensor carj^i ulnaris. The 
tendons in passing through these sheaths are each provided with a 
synovial bursa. 

On the back of the hand there are two fasciae, superficial and 
deep. The superficial dorsal fascia is thin and covers in the 
extensor tendons ; it is attached laterally to the metacarpal bones 
of the index and little finger, and is continuous above with 
the posterior annular ligament. The deep dorsal fascia is 
stretched across the metacarpal spaces and covers in the interossei 
muscles. 

The palmar fascia is divided into three portions. A central 
portion, which occupies the middle of the palm, and two lateral 
portions, which are thin and enclose the muscles of the borders of 
the hand, being continuous with the dorsal fascia. The central 
portion is strong and tendinous : it is narrow at the wrist, where 
it is attached to the annular ligament and receives the insertion of 
the tendon of the palmaris longus, and broad over the heads of 
the metacarpal bones, where it divides into four processes, each of 
which subdivides to embrace the root of the corresponding finger. 
These processes are attached at the middle line to the sheath of 
the tendons, and at the side of each finger to the lateral and 
transverse ligament. The fascia is strengthened at this point of 
division by strong fasciculi of transverse fibres ; the arched interval 
caused by the bifurcation of each slip gives passage to the 
tendons of the flexor muscles, while the greater arches between the 
fingers transmit the digital vessels and nerves, and lumbricaJes 
muscles. 
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The 8V/pBrjidal fascia of the thigh consists of two layers, the 
tipper or fatty, and the membranous. The first is continuous with 
that of the abdomen, and contains more or less fat, according to the 
subject. Between the two layers are contained the superficial 
vessels, branches of the femoral artery and vein, also the lympha- 
tics in connexion with the absorbent glands of the groin. The 
deep or membranous layer is thin and strong, and is attached to 
the fascia lata, a short distance below Poupart’s ligament by 
Scarpa’s fascia, a thin web proceeding from the deep surface, 
formerly described (page 302). It is also closely connected to the 
fascia lata around the margin of the saphenous opening, which it 
closes, and here it is more dense than elsewhere, and being pierced 
by openings for the superficial vessels before alluded to, it is caUed the 
cribriform fascia^ which forms one of the coverings of femoral hernia. 

The deep fascia of the thigh is named, from its great extent, the 
fascia lata ; it is thick and strong upon the outer side of the limb, 
and thinner at its inner and posterior side. That 
portion of the deep fascia which invests the gluteus 
maximus is very thin, but that which covers in 
the gluteus raedius is excessively thick, and gives 
origin, by its inner surface, to the superficial fibres 
of that muscle. The fascia lata is attached supe- 
riorly to Poupart’s ligament, the crest of the ilium, 
sacrum, coccyx, tuberosity of the ischium, ramus 
of the ischium and pubes, body of the pubes, and 
pectineal line; it has also a deep attachment 
(ligamentum iliacum) to the anterior border of the 
ilium, tendon of origin of the rectus muscle and 
border of the acetabulum. It forms sheaths for 
the muscles of the thigh and femoral vessels, and 
is connected with the linea aspera by means of 
two intermuscular ligamentSj external and internal ; the former 
extending from the insertion of the gluteus maximus to the external 
condyle, and separating the vastus extemus from the biceps muscle ; 
the internal being attached to the inner branch of the linea aspera 
for a short distance above the internal condyle, and separating the 
vastus intemus from the adductor magnus. The fascia lata receives 
the attachment of two muscles, tensor vaginas feraoris and gluteus 
maximus, and glides over the trochanter major on a bursa. Infe- 
riorly it is inserted into the head of the tibia, and forms a bridge 
across the popliteal space (fovea poplitea), being continuous between 
its points of attachment with the fascia of the leg. 

In addition to the smaller openings in the fascia lata which 



• Section showing the fasciae at the groin. 1. Section of Poupart’s ligament. 
2. Aponeurosis of external oblique. 3. Fascia lata. 4, Membranous layer. 
6. Supeificial layer. 6. Skin. 7. Scarpa’s fascia. 
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tta&smit the small cutaneous Teasels and nerves, there exists at 
the upper and inner extremity of the thigh an oval owning (fovea 
ovaJis^ which gives passage to the superficial lymphatic vessels, 
and tile large subcutaneous vein of the lower extremity, the in- 
ternal saphenous vein, and is thence named the aaphmovs opening^ 
The existence of this opening has given rise to the division of the 
upper part of the fascia lata into two portions, an iliac portion 
and a pubic portion. 

The iliac portion is situated upon the iliac side of the opening. 
It is attached to the crest of the ilium, and along Poupart’s liga- 
ment to the spine of the pubes, whence it is reflected downwards 
and outwards in an arched direction, and forms a falciform border, 
whicl^ constitutes the outer boundary of the saphenous opening. 
The edge of this border immediately overlies, and is adherent to, 
the sheath of the femoral vessels, and the lower extremity of the 
^ curve is continuous with the 

pubic portion. 

The mibic portion, occupying 
the pubic side of the saphenous 
opening is attached to the spine 
of the pubes and pectineal line ; 
and passing outwards behind 
the sheath of the femoral ves- 
sels, divides into two layers ; 
the anterior layer is continuous 
with that portion of the iliac 
fascia which forms the sheath 
of the iliacus and psoas muscle, 
the posterior layer is lost upon 
the capsule of the hip-joint. 

The interval between the fal- 
ciform border of the iliac por- 
tion and the opposite surface of 
the pubic portion is closed by 
an areolo-fibrous layer, derived 
from the superficial fascia, and 
pierced by numerous openings 
lor the passage of lymphatic 
vessels, the cribriform fascia 
(lamina cribrosa). The cribri- 
form fascia is connected with 
the sheath of the femoral vessels, 
and forms one of the coverings of femoral hernia. When the iliac 
portion of the fascia lata is removed from its attachment to Pou- 



♦ Crural sheath laid open (from Wood “ On Kupture ”). a. Middle 
cutaneous nerve, c. Placed to inner side of Gimbemat’s ligament, d. Iliac 
portion of fascia lata. c. Pubic portion of fascia lata. /. Margin of saphenous 
opening (turned back), k. Femoral sheath opened by three incisions. 
1. Saphena vein. 
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ptirt’s ligament and turned aside, the sheath of the femoral vessels 
(the femoral or crv/ral carnal) is brought into view; and if Foupart’s 
ligament be carefully divided, the sheath may be isolated, and its 
continuation with the transversaJis and iliac fascia demonstrated 
In this view, the sheath of the femoral vessels is an infundibuliform 
continuation of the abdominal fascia, closely adherent to the 
vessels a little way down the thigh, but much larger than the 
vessels it contains at Poupart’s ligament. If the sheath be 
opened, the artery and vein will be found lying side by side, and 
occupying the outer two- 
thirds of the sheath, leaving 
an infundibuliform interval 
between the vein and inner 
wall of the sheath. The 
superior opening of the 
space is named the femoral 
or crural ring; it is bounded 
in front by Foupart’s liga- 
ment, behind by the os 
ubis, internally by Gim- 
emat’s ligament, and ex- 
ternally by the femoral vein. 

The interval itself serves 
for the passage of the super- 
ficial lymphatiovessels from 
the saphenous opening to 
a lymphatic gland, which 
generally occupies the fe- 
moral ring, and from thence 
they proceed into the cur- 
rent of the deep lymphatics. The femoral ring is closed merely by 
a thin layer of sub-serous cellular tissue, f which retains the lym- 
phatic gland in its position, and is named septum crurale, and by 
the peritoneum. It follows from this description that the femoral 
ring must be a weak point in the parietes of the abdomen, par- 

♦ Section of the structures which pass beneath the femoral arch. 1. Pou- 
part’s ligament. 2, 2. Iliac portion of the fascia lata, attached along the 
margin of the crest of the ilium, and along Poupart’s ligament, as far as the 
spine of the pubes (3). 4. Pubic portion of the fascia lata, continuous at 3 
with the iliac portion, and passing outwards bt'hind the sheath of the femoral 
vessels to its outer border at 5, where it divides into two layers ; one is con- 
tinuous with the sheath of the psoas ((>), and iliacus (7) -, the other (8) is lost 
upon the capsule of the hip-joint (9). 10. The crural nerve enclosed in the 
sneath of the psoas and iliacus. 11. Gimbemat’s ligament. 12. The femoral 
ring, within the femoral sheath. 13. Femoral vein. 14. Femoral artery ; the 
two vessels and the ring are surrounded bj'’ the femoral sheath, and thin septa 
are sent between the anterior and posterior wall of the sheath, dividing the 
arteiw from the vein, and the vein from the femoral ring. 

t This cellular tissue is sometimes very considerably thickened by a deposit 
of fat within its areolce, and forms a thick stratum over the hernial sac. 
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ticalarly in the female, in whom the femoral archt or space in- 
duded between Ponpart’s ligament and the border of the pelvis, 
m larger than in the male, while the structures which pass wough 
it are smaller. It happens, consequently, that if violent or con- 
tinued pressure be made upon the abdominal viscera, a portion of 
intestine may be forced through the femoral ring into the in- 
fundibuliform space in the sheath of the femoral vessels, carrying 
before it the peritoneum and septum crurale, — this constitutes 
femoral hernia. If the causes which gave rise to the formation of 
the hernia continue, the intestine, unable to extend further down 
the sheath, from the close connexion of the latter with the vessels, 
will, in the next place, be forced forwards through the saphenous 
opening in the fascia lata, carrying before it two additional cover- 
ings, the sheath of the vessels or fascia propria, and the cribriform 
fascia ; and then, curving upwards over Poupart’s ligament, the 
hernia will become placed beneath the superficial fascia and in- 
tegument. 

The direction which femoral hernia takes in its descent is at first 
downwards, then forwards, and then upwards ; and in endeavour- 
ing to reduce it, the application of the taxis must have reference to 
this course, and be directed in precisely the reverse order. The 
coverings of femoral hernia are, the 

Integument, Femoral sheath. 

Superficial fascia, Septum crurale. 

Cribriform fascia, Peritoneal sac. 

The deep fascia of the leg {fascia cruralis) is attached to the 
inner and outer tuberosity of the tibia and head of the fibula, and 
receives an accession of fibres from the tendons of the sartorius, 
gracilis and biceps. Between its points of attachment, and espe- 
cially behind, it is continuous with the fascia of the thigh. In the 
front of the leg it encloses the tibialis anticus and extensor muscles, 
and affords origin to some of their fibres. On the outer side it 
forms a sheath for the peronei muscles ; and behind, two sheaths 
superficial and deep ; the former for the gastrocnemius and soleus 
with the tendo-Acnilhs ; the latter for the deep flexor muscles. At 
the ankle these four sheaths are differently arranged ; the posterior 
superficial sheath terminates on the os calcis with the tendo- 
Achillis ; the posterior deep sheath is attached at one side to the 
border of the internal malleolus, at the other to the os calcis and inner 
side of the foot, being blended with the origin of the abductor polliois. 
This portion of the deep fascia is the internal annular ligament 
(laciniatum internum) ; it sends processes inwards to divide the 
tendons of the flexors and form sheaths for their passage into the 
foot. The sheath of the peronei muscles at the outer ankle is at- 
tached to the external malleolus on one side, and the border of the 
os calcis on the other, and forms the external annula/r ligament 
(laciniatum externum). The anterior portion of the fascia forms at 
the anMe the anterior annular and the cruciform ligament* The 
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anterior cmnula/r ligament (transverstim) is a band of transverse 
fibres about an inch and a half in breadth, situated imme^tely 
above the joint, and attached to the tibia and fibula at either side. 
The cruciform ligament (cruciatum) is composed of two bands about 
half an inch in width, blended with each other at their point of 
union on the front of the joint. The internal band is attached 
above to the internal malleolus and below to the os calcis at the 
outer side of the foot ; the external band to the external malleolus 
above, and the scaphoid and internal cuneiform bone at the inner 
border of the foot. The internal band at its origin consists of two 
layers, between which passes the tendon of the tibialis anticus. The 
tendons of the extensor longns digitorum and peroneus tertius have 
also a separate loop connected with the cruciform ligament, the 
eling ligament (fundiforme) of Eetzius ; this is a narrow band which 
embraces the tendons in a sling-shaped loop, and passes outwards 
and backwards to be attached to the sulcus tali and neighbouring 
part of the calcaneum. The tendons passing through the loops and 
sL^ around the ankle are each furnished with a synovial bursa. 

Th^ rtion of the fascia cruralis which forms a septum between 
the ^ perficial and deep muscles of the back of the leg is sometimes 
called the intermuscular fascia; and in operations on the arteries 
of that region the deep layer of the deep fascia. There is besides 
another deep portion of fascia, above the preceding, the popliteal 
fascia^ derived from the tendon of the semi-membranosus muscle 
and binding down the popliteus muscle. By its inferior border this 
fascia is inserted into the popliteal line of the tibia. 

The /a«cfoB dor sales pedis are three in number, superficial, middle, 
and deep. 

The fascia dor sales pedis is thin and covers the dorsum of the 
foot, being continuous at the ankle with the cruciform ligament, and 
attached at either side to the borders of the foot, where it becomes 
united with the plantar fascia. A second or middle layer of fascia 
covers in the anterior part of the extensor brevis digitorum with its 
tendons ; and a third or deep layer is found beneath the latter, and 
covering in the interossei muscles. On the interossei muscles the 
three layers are united, and the extensor tendons are consequently 
separated from each other in their course to the toes. ^ 

The Plantae jascia consists of three portions, middle and two 
lateral. 

The middle portion (fascia plantaris media) is thick and dense, 
and composed of strong aponeurotic fibres, closely interwoven with 
each other. It is attacnea posteriorly to the inferior surface of the 
tuberosities of the os calcis, and terminates imder the heads of the 
metatarsal bones in five fasciculi. Each of these fasciculi bifurcates 
to embrace the base of the corresponding toe, and is attached in the 
middle to the sheath of the flexor tendons, and at either side to the 
head of the metatarsal bone. The point of division of the fascia 
into fasciculi is strengthened by transverse bands, which preserve 
the solidity of the fascia at its broadest part. The intervals be- 
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tween the toes give passage to the digital arteries and nerves and 
lumbiicales mnscles. 

The lateral portions (fascia interna et externa) are thin, and 
cover the sides of the sole of the foot ; they are continuous behind 
with the internal and external annular ligament; and on the 
mesial side with the central portion. The inner portion is con- 
tinuous along the border of the foot with the fascia of the dorsum ; 
the outer portion is attached to the os calcis and base of the meta- 
tarsal bone of the little toe, forming between these points a thick 
band, which gives origin to part of the abductor minimi digiti 
muscle. 

Besides constituting a strong layer of investment and defence to 
the soft parts situated in the sole of the foot, these three portions 
of fascia send processes inwards, which form sheaths for the dif- 
ferent muscles. A strong septum is given off from each side of the 
middle portion of the plantar fascia, which is attached to the tarsal 
bones, and divides the muscles into three groups, middle and two 
lateral ; and transverse septa are stretched between these to sepa- 
rate the layers. The superficial layer of muscles derive part of 
their origin from the plantar fascia. 



319 


CHAPTER VI. 

OF THE ARTERIES. 

The arteries are the cylindrical tubes which convey the blood from 
the ventricles of the heart to every part of the body. They are 
dense in structure, and preserve for the most part the cylindrical 
form when emptied of their blood, which is their condition after 
death : hence they were considered by the ancients as the vessels 
for the transmission of the vital spirits,* and were therefore named 
arteries {d^ Ttipelv, to contain air). 

The artery proceeding from the left ventricle of the heart con- 
tains the pure or arterial blood, which is distributed throughout the 
entire system, and constitutes with its returning veins the greater 
or systemic circulation. That which emanates from the right 
ventricle conveys the impure blood to the lungs; and with its 
corresponding veins establishes the lesser or pahnonary circulation. 

The whole of the arteries of the systemic circulation proceed from 
a single trunk, named the aorta, from which they are given off as 
branches, and divide and subdivide to their ultimate ramifications, 
constituting the great arterial tree which pervades by its minute 
subdivisions every part of the animal frame. The mode in which 
the division into branches takes place is deserving of remark. Prom 
the aorta the branches for the most part pass off at right angles, 
as if for the purpose of checking the impetus with which the blood 
would otherwise rush along their cylinders from the main trunk ; 
but in the limbs a very different arrangement exists ; the branches 
are given off from the principal artery at an acute angle, so that no 
impediment may be ofiered to the free circulation of the vital fluid. 
The division of arteries is usually dichotomous, as of the aorta into 
the two common iliacs, common carotid into the external and in- 
ternal, &c. ; but in some few instances a short trunk divides sud- 
denly into several branches which proceed in different directions : 
this mode of division is termed axis, as the thyroid and coeliac axis. 

In the division of an artery into two branches, it is observed that 
the combined area of the two branches is somewhat greater than 
that of the single trunk ; and if the combined area of all the branches 
at the periphery of the body were compared with that of the aorta, 
it would be seen that the blood, in passing from the aorta into the 
numerous distributing branches, was flowing through a conical space, 
of which the apex might be represented by the aorta, and the base 

♦ To Galen is due the honour of the discovery that arteries contained blood, 
and not air. 



aENEEAL ANATOMY OF AETBRIES. 


the surface of the body. The advantage of this provision in 
facilitating the circulation is sufficiently obvious ; for the increased 
channel wHch is thus provided for the current of the blood, serves 
to compensate for the retarding influence of friction, resulting from 
the distance of the heart and tne division of the.vessels. 

Gcmmunications between arteries are free and numerous, and 
increase in freq^uency with the diminution in size of the branches ; 
so that, througn the medium of the minute ramifications, the entire 
body may be considered as one uninterrupted circle of inosculations ^ 
or anastomoses (ava, between, (rrSfxa, mouth). This increase in the 
frequency of anastomosis in the smaller branches is a provision for 
counteracting the greater liability to impediment existing in them 
than in the larger branches. Where freedom of circulation is of 
vital importance, this communication of the arteries is very re- 
markable, as in the circle of Willis in the cranium, or in the 
distribution of the arteries of the heart. It is also strikingly seen 
in situations where obstruction is most likely to occur, as m the 
distribution to the alimentary canal, around joints, or in the hand 
and foot. Upon this free communication existing everywhere 
between arterial branches is founded the principle of cure by the 
ligature of large arteries ; the ramifications of the branches given 
on from the artery above the ligature inosculate with those which 
proceed from the trunk of the vessel below the ligature; these 
anastomosing branches enlarge and constitute a collateral circular 
tion, in which, as is shown in the preparations made by Sir Astley 
Cooper, several large branches perform the office oi the single 
obliterated trunk. 

The arteries do not terminate directly in veins ; but in an inter- 
mediate system of vessels, which, from their minute size (about 
of an inch in diameter), are termed capillaries (capillus, a 
hair). The capillaries constitute a microscopic network, which is 
distributed through every part of the body,* so as to render it im- 
possible to introduce the smallest needle point beneath the skin 
without wounding several of these fine vessels. It is through the 
medium of the capillaries, that all the phenomena of nutrition and 
secretion are performed. They are remarkable for their uniformity 
of diameter, and for the constant divisions and communications 
which take place between them, without any alteration of size. 
They inosculate on the one hand with the terminal ramusculi of the 
arteries ; and on the other with the minute radicles of the veins. 

Autbries are composed of three coats, external, middle, and 
internal. 

The external coat is firm and strong, and formed of tissues which 
take a longitudinal or oblique direction; it is thin in the large 
arteries, but thicker than the middle coat in arteries of small and 
me^um size, and composed of areolar and elastic tissue. The areolar 

• The only organs in which capillaries are wanting, are the corpora caver- 
nosa penis, and uterine placenta. 
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tissue consists of fine and coarse fasciculi and separate fibrils, among 
whicb are scattered numerous elongated nuclei; in arteries of the 
smallest size the areolar tissue is more nucleated 
and loses its fibrous character, and ultimately in 
the minutest vessel is changed into a delicate . 

homogeneous membrane, in which the nuclei are ^ /]j^ I 

gradually lost. The elastic tissue exists in small m I m 

quantity in the large arteries, occupies the deep M fl 

layer of the external coat, and is not distinctly M Hjb 

separable from the middle coat. In arteries of il I R 

medium size it is more abundant, consists of nv 1 1 m 

larger fibres, and is laminated, the laminae ap- JH 11 H 

preaching in character to elastic membrane. In m "I “B 

small arteries the elastic tissue exists as a fine M I fl 

network in the deep layer of the external coat ; f| " m 

in vessels still smaller it presents itself in a || / H 

developmental form as fusiform cells, and in the M m 

smallest disappears altogether. H / / M 

The middle or contractile coat is thick and a I H 
laminated, and composed of structures which if / I 

take a transverse or circular direction ; hence it 1/ 1 

is brittle and easily cut through when a ligature f 

is applied. In the small arteries it is wholly 
composed of smooth muscular fibres ; in arteries of medium size, 
as the external and internal carotid, brachial, crural, and popliteal, 
of a mixture of smooth muscular and elastic 
tissue; and in the large arteries, as the hg. 192.^ 

aorta, common carotids and iliacs, chiefly k.. # MW ^ 

of elastic tissue. The smooth muscular M 

tissue is the only component structure of 
the middle coat of small arteries ; iu which 
there are two or three laminm, the fibres 
about -giiVo ^^cli in diameter being m 

arranged in rings ; in smaller arteries there ||m 
is but one muscular lamina, the elements mH® 

of the fibres being shorter and in proportion 
as the arteries are more and more minute, WJm I ||ffl 
becoming reduced to the earliest develop- 
mental form — namely, short elliptic cells fW MH I M |ffl 
with oblong nuclei; ultimately they are If* I B % 

completely lost. In arteries of medium 

size, elastic fibres are superadded to the muscular fibres, the latter 


F/g. 192. t 


* Smooth muscular fibre cells from the middle coat of the artery. 1. From 
the p^liteal. 2. From a twig of the anterior tibial, half a line in diameter, 
a, a. Elongated or rod-like nucleus. The middle cell has been rendered trans- 
parent by immersion in vinegar. Magnified 350 times ; after Kdlliker. 

t Network of coarse elastic tissue from the middle coat of the pulmonary 
artery of the horse ; the fibres are pierced with circular openings. Magnified 
350 times ; after Kdlliker. 

T 
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pi*e^imiiatitig for awhile, and in the large arteries the smooth 
fibres are reduced^ to their oellnmr form and gradually 
diminished in number and importance, nntil they exist as mere 
rudimentary elements scattered among the layers of elastic tissue, 
of which the middle coat of large arteries is principally composed! 
The elastic tissue is absent altogether in the^ middle coat of smali 
arteries, but makes its appearance in arteries of medium size as 
fine fibres disposed in a network of wide meshes. In the larger 
kind of medium-sized arteries, the elastic network is mingled 
with areolar tissue, and a tendency to the alternation of these 
tissues begins to be apparent; furthermore, in some of the 
largest of the medium arteries the elastic tissue is found, in 
parts of the vessel, to occupy the whole thickness of the middle 
coat, thus leading upwards to the large vessels in which the 
elastic tissue is the cnief constituent. While thus encroaching as 
it were on the structure of the middle coat of arteries, the elastic 
tissue presents a corresponding series of transitional forms ; at first 
it exists as fine fibres disposed singly or in a fine network with open 
meshes ; then the fibres become larger and the meshes closer ; and 
interlaced so as to form a fibrous membrane with narrow meshes ; 
next by the increase of breadth of their fibres and their intimate 
union or fusion, a homogeneous membrane is 
formed, in which the meshes appear as simple 
perforations (fenestrated membrane). In 
medium-sized arteries the elastic tissue forms 
a single layer lying exteriorly to the mus- 
cular fibres in the largest arteries of this class ; 
it is mingled with areolar tissue, and exhibits 
a tendency to become laminated, the laminae 
alternating with similar layers of areolar 
tissue. In the large arteries this is the com- 
mon character of the middle coat ; the elastic 
tissue is laminated, and betweim the laminae 
are strata of areolar and muscular tissue. 
The presence of elastic tissue as a chief constituent of the middle 
coat of arteries, gives them a yellow colour, while those arteries 
in which the muscular tissue is abundant have a reddish tint. In 
the aorta, the laminas of the middle coat are forty or fifty in number. 

The infernal coat is the thinnest of the three, and easily broken 
in the transverse direction ; it is composed of two layers, an internal 
layer or epithelium and an external elastic membrane, which is 
either homogeneous or made up of elastic elements, disposed in a 
longitudinal direction. In the middle-sized and large arteries there 
is a third and intermediatelajer, consisting of an imperfect areolar 
tissue provided with a network of elastic tissue, and presenting in 
certain situations a peculiar structure which has received the name 

• Elastic membrano of the fenestrated kind, from the middle coat of the 
carotid artery of the horse. Magnified 350 times ; after Kolliker, 
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of etrip^d Icmelke. The &oitheU'um is composed of slender fusiform 
cells with elongated nuclei, lying parallel with the axis of 
vessel; they are more lengthened in the small 
than in the large arteries, and in those of the 
smallest calibre are only distinguishable by their 
nuclei. The elastic layer is a thin, homogeneous 
membrane of the fenestrated kind, perforated 
with minute oblong openings having a direction 
parallel with the axis of the vessel. It is folded 
into longitudinal rugae when the vessel is empty, 
and becomes extremely delicate and is finally 
lost in the minute vessels. Exteriorly this layer 
assumes a reticulated character, and is made up 
of a longitudinal network of elastic fibres. The 
mtermedlate layer of the internal coat, found 
only in the larger arteries, is lamellated and composed of elements 
which have a longitudinal direction. The striped lamellce are 
situated in this layer, and consist of clear lamellae, sometimes 



striped, sometimes nucleated, and sometimes 
homogeneous. They lie immediately beneath 
the epithelium, and when nucleated bear so 
close a resemblance to that layer, as to have 
been regarded as a metamorphosed epithe- 
lium ; when homogeneous their nearest ana- 
logue is elastic membrane, to which tissue 
they appear to belong. In the internal coat 
of certain arteries, as of the axillary and 
popliteal, Kolliker has found smooth mus- 
cular fibres. 

In taking a summary survey of the con- 
stituent tissues of the three coats of arteries 
in their order of succession from without in- 
wards, it will be seen that the external coat 
consists of areolar and elastic tissue; the 
middle coat of smooth muscular fibre, areolar 
and elastic tissue ; and the internal coat of 
elastic tissue and epithelium. 

Capillahies or capillary vessels have only 
one coat, which is thin, transparent, and 
structureless; resembling, in this respect. 


Piff. 195.t 



* Epithelial cells of blood-vessels, a, b. From a vein ; c. from an artery. 
Magnified 350 times ; after KOlliker. 

t Transition of a minute artery into capillary vessels; from the brain ; after 
KfilUker. 1. Minute artery. 2. Transitional capillary. 3. Coarse capillary 
with thick coat, represented by a double contour hue. 4. Fine capillary, with 
single contour. The nuclei are seen widely scattered in 4 and 3 ; more closely 
congregated in 2 ; and still more so in 1 : where iney form an epithelium. «. 
The transverse elongated nuclei of muscular cells ; the incipient muscular coat 
of the artery. 
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^•membrane and the sarcolemma of musonlar fibre ; in approach- 
ing the arteries and veins this coat becomes somewhat thicker, and 
is finally lost in the elastic membrane of the internal coat of the 
arteries, and in that of the middle coat of the veins. The increasing 
thickness of the coat of capillaries causes a distinction of these 
vessels mtofiTte and eoarse, and the latter gradually augmenting in 
size and complexity of structure, become the transitional vessels. 
On the inner surface of capillaries, and dispersed at short distances* 
are oblong nuclei, the nuclei become placed nearer together in the 
coarse capillaries and transitional vessels, and in the arteries and 
veins constitute the epithelial layer of the internal coat. In distri- 
bution, capillary vessels form plexuses by their frequent communi- 
cation -with each other; and these plexuses present considerable 
variety in the closeness of their meshes and the number and size 
of the vessels. They are most abundant and largest in the lungs, 
liver, kidneys, and other secreting glands, also in the skin and 
mucous membrane, where a secreting function has to be performed ; 
and least abundant and smallest in the muscles, nerves, organs of 
sense, serous membranes, and tendons, where nutrition only has to 
be accomplished. In the bones the capillaries are large, but the 
plexuses scantj^. 

The arteries in their distribution through the body are included 
in a loose areolo-fibrous investment which separates them from 
surrounding tissues, and is called a sheath. Around the principal 
vessels the sheath is an important structure ; it is composed of 
areolar tissue, intermingled with aponeurotic fibres, and is con- 
tinuous with the fascia) of the region in which the arteries are 
situated, as with the thoracic and cervical fascia in the neck, trans- 
versalis and iliac fascia, fascia lata in the thigh, &c. The sheath 
of the arteries contains also their accompanying veins, and some- 
times a nerve. 

The coats of arteries are supplied with blood like other organs 
of the body, their vessels proceed from the neighbouring small 
branches, and are named vasa vasorum. The vasa vasorum or 
vasa nutritia are distributed in the external coat, some few making 
their way among the external layers of the middle coat. They are 
met with even on the smallest arteries, and form a rich capillary 
network with rounded meshes. The small veins which return the 
blood from the capillaries, open into the companion veins of the 
artery. The nerves, like the vasa vasorum, are found only in the 
external coat, and are wanting altogether in many arteries, as in 
those of the cerebral and spin^ substance, the choroid membrane 
of the ovum, the placenta, and also in the arteries of some muscles, 
glands, and membranes. 

Til the consideration of the arteries, we shall first describe the 
aorta, and the branches of that trunk with their subdivisions, which 
together constitute the efferent portion of the systemic circulation ; 
and then the pulmonary artery as the efferent trunk of the pul- 
monary circulation. 
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AORTJl« 

Tlie Aorta arises from ttie base of tbe left ventricle, at the 
middle of the root of the heart, and presents at its commencement 
an enlargement (bulbus aortas) caused by three dilatations of the 
walls of the vessel, the sinus aortici (sinus Yalsalvas) and corre- 
sponding with the three semilunar valves. It ascends at first 
forwards and to the right, then curves backwards and to the left, 
and descends on the left side of the vertebral column to the fourth 
lumbar vertebra. Hence it is divided into, the arch, and descend- 
ing aorta. 

The Arch op the aorta (arcus aortae), commencing at a point 
corresponding with the articulation of the cartilage of the fourth 
rib with the sternum on the left side, crosses behind and near the 
sternum to a point corresponding with the upper border of the arti- 
culation of the second rib with the sternum on the right side. It 
then curves backwards and to the left, and descends to the left side 
of the body of the third dorsal vertebra, and at the lower border of 
the latter vertebra becomes the thoracic aorta. 

The first or ascending portion of the arch (aorta ascendens), a 
little more than two inches in length, is almost wholly contained 
within the pericardium. It is crossed iv front by the pulmonary 
artery ; on its left side it has the left auricle and pulmonary artery ; 
on its right the right auricle and superior vena cava; and behind 
the right pulmonary artery and veins. 

The second or transverse portion of the arch is crossed in front 
by the left phrenic nerve, left superior cardiac nerve, left inferior 
cardiac of the pneumogastric, and left pneumogastric nerve. Behind 
it is in relation with the trachea, oesophagus, thoracic duct, nerves 
to the deep cardiac plexus, and left recurrent nerve. Above it gives 
off the arteria innominata, left carotid and left subclavian artery, 
and Supports the left vena innominata ; and below is in relation 
with the superficial cardiac plexus, bifurcation of the pulmonary 
artery, cord of the ductus arteriosus, left bronchus, and left recur- 
rent nerve. 

The third or descending portion of the arch lies against the third 
dorsal vertebra, and is partially covered by the left pleura. 

Descending aorta. — The descending aorta is subdivided in cor- 
respondence with the two great cavities of the trunk, into the 
thoracic and abdominal aorta. 

Thoracic aorta. — The thoracic aorta commencing at the lower 
border and left side of the third dorsal vertebra curves gently 
towards the right as it descends, and as it passes through the aortic 
opening of the diaphragm lies on the middle line of the vertebral 
column. 

It is in relation behind, with the vertebral column and lesser 
vena azygos ; in front, with the oesophagus and right pneumogastric 
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nerve ; to the left side, with the pleura ; and to the right, with the 
thoracic dnct. 



* The large vessels of the root of the heart and lungs. 1. Ascending 
aorta. 2. Transverse portion of the arch. 3. Thoracic portion of the 
descending aorta. 4. Arteria iniiominata, dividing into, 6, the right com- 
mon carotid, which again divides at 6, into the external and internal carotid; 
and 7, the right subclavian artery. 8. Axillary artery ; its extent is designated 
by a dotted line. 9. Brachial artery. 10. Eight pneumogastric nerve running 
by the side of the common carotid in front of the right subclavian artery, and 
behind the root of the right lung. 11. Left common carotid, having to its 
outer side the loft pneumogastric nerve, which crosses the arch of the aorta, 
and as it reaches its lower border gives off the left recurrent nerve. 12. Left 
subclavian artery becoming axillary and brachial in its course, like the artery 
of the opposite side. 13. Trunk of the pulmonary artery connected to the^con- 
cavity of the arch of the aorta by a fibrous cord, the remains of the ductus 
arteriosus. 14. Left pulmonary artery. Id. Right pulmonary artery. 
16. Trachea. 17. Eight bronchus. 18. Left bronchus. 19, 19. Pulmonary 
veins. 17, 16, 19, on the right side, and 14, 18, 19, on the left, constitute the 
roots of the corresponding lungs, and the relative position of the vessels is 
preserved. 20. Bronchial arteries. 21, 21. Intercostal arteries ; the branches 
from the front of the aorta above and below the number 3 are pericardiac and 
oesophageal. 
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Abdominal aobta. — The abdominal aorta enters the abdomen 
through the aortic opening of the diaphragm, and between the two 
pillars of that muscle. In its course downwards, it lies on the 
vertebral column to the left of the middle line, and terminates on 
the fourth lumbar vertebra, by dividing into the two common iliac 
arteries. It is crossed in front by the left renal vein, pancreas, 
transverse duodenum, and mesentery, and is in relation behind with 
the thoracic duct, receptaculum chyli, and left lumbar veins. On 
its left aide is situated the left semilunar ganglion, supra-renal cap* 
sale, and sympathetic nerve : on its right, the inferior vena cava, 
right semilunar ganglion, and commencement of the vena azygos. 

Plan of the Eelationa of the Abdominal Aorta. 


night Side. 

Vena cava, 

Kight semilunar ganglion, 

Vena azygos. 

Behind. 

Thoracic duct, 

Keceptaculum chyli, 

Left lumbar veins. 

Branches. — The branches of the aorta, arranged in a tabular 
form, are as follow : — 

( ascending nortion, Coronary, right and left, 
j . ( Bight carotid, 

^transverse /Innominate artery. subclavian. 

071 . -j Lett carotid, ^ 

Phrenic, 

r Gastric, 
Coeliac axis • Hepatic, 
Splenic. 

Supra-renal, 

Eenal, 

Superior mesenteric, 
Spermatic, 

Inferior mesenteric, 
Lumbar, 

Sacra-media, 

Common iliacs. 

Va/rletles of the Aorta. — The aorta seldom deviates from the 
course and relations above described. In some few cases there is 
persistence of the double arch which exists in the early stages of 
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Loft renal vein. 

Pancreas, 

Transverse duodenum, 

Mesentery, 

Aortic idexus. 

Left Side. 

IiGft semilunar ganglion, 
Abdominal Aorta. Left supra-renal capsule, 
Sympathetic nerve. 
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tile development of the vascular system, and in rare instances the 
aortic arch turns to the right side instead of the left, this being 
frequently accompanied by complete transposition both of the 
thoracic and abdominal viscera. Varieties in the primary branches 
of the arch are by no means uncommon. That which is by far the 
most frequent is the origin of the left vertebral from the arch; 
next in frequency we have the origin of both carotids and the right 
subclavian in common from the innominate, so that the primary 
branches of the transverse arch are reduced to two; occasionally, 
also, there is absence of the innominate, all four branches arising 
directly from the arch. 

The coaoNAUY aetebies (cardiacae) arise from the aortic sinuses 
at the commencement of the ascending portion of the arch of the 
aorta, immediately above the free margin of the semilunar valves. 

The left corona/ry (coronaria cordis sinistra) passes forwards, 
between the pulmonary artery and left appendix auriculse, and 
divides into two brancnes ; one of which (posterior) winds around 
the base of the left ventricle in the auriculo-ventricular groove, 
and inosculates with the right coronary, forming an arterial circle 
around the base of the heart ; the other (anterior) passes along the 
groove of union of the two ventricles, on the anterior aspect of the 
heart, to its apex, where it anastomoses with the right coronary. 
The left coronary artery supplies the left auricle and anterior sur- 
face of both ventricles. 

The right coronary (coronaria cordis dextra) passes forwards, 
between the root of the pulmonary artery and the right auricle, and 
winds along the auriculo-ventricular groove, to the posterior longi- 
tudinal furrow ; it then descends along the posterior aspect of the 
heart to its apex, and inosculates with the left coronary. It is dis- 
tributed to the right auricle and ventricle, and posterior surface of 
both ventricles, and sends a large branch along the sharp margin of 
the right ventricle to the apex of the heart. 

INNOMINATE AETEEY, 

The Innominate artery (Brachio-cephalic) (Fig. 196, 4) is the first 
and largest artery given off by the arch of the aorta. It is an inch 
and a half in length, and ascends obliquely towards the right 
sterno-clavicular articulation, where it divides into the right carotid 
and right subclavian artery. 

Relations. — It is in relation, in front , with the left innominate 
vein, sternum, and origin of the stemo-hyoid and stemo-thyroid 
muscle ; hehindj with the trachea and right pneumogastnc nerve ; 
to the right, with the right innominate vein and pleura ; to the left, 
with the left common carotid artery and remams of the thymus 
gland. 
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Plan of the Belations of the Innominate Artery. 


IHgM Side, 

Bight brachio-cephalic 
vein, 

Pleura. 


In Front. 

Left brachio-cephalic vein, 

Sternum, 

Stemo-hyoid muscle, 

Storno-thyroid muscle. 

L(^ Side. 

Left carotid artery, 
Innominate Artery. Remains of thymus 
gland. 


Behind. 

Trachea. 

Right pneumogastric nerve. 


The innominate artery occasionally gives off a small branch 
which ascehds along the middle of the trachea to the thyroid gland. 
This branch was described by Neubaner, as the thyroidea ima 
(lowest thyroid artery), and Dr. Harrison names it the middle 
thyroid artery, A knowledge of its existence is important in per- 
forming the operation of tracheotomy. 


COMMON CAROTID ARTERIES. 

The common carotid arteries (carotis communis vel primitiva ; 
Rapa, the head) arise, the right from the bifurcation of the arteria 
inuominata opposite the right sterno-clavicular articulation, the left 
from the arch of the aorta. It follows, therefore, that the right 
carotid is shorter than the left ; it is also more anterior ; and, in 
consequence of proceeding from a branch instead of from the main 
trunk, is larger than its fellow. 

The Right common carotid artery (Fig. 196, 6) ascends the neck 
perpendicularly by the side of the trachea and larynx, from behind 
the right sterno-clavicular articulation to a level with the upper 
border of the thyroid cartilage, where it divides into the external 
carotid and internal carotid. 

The Left common carotid {¥\^. 196, 11) passes somewhat obliquely 
outwards from the arch of the aorta to the side of the neck, and 
thence upwards by the side of the trachea and oesophagus to a level 
with the upper border of the thyroid cartilage, where it divides like 
the right common carotid into the external carotid and internal 
carotid. 

Relations . — The common carotid artery, in the neck, is enclosed 
in a fibrous sheath, which also contains the internal jugular vein, 
lying to the outer side of the artery, and the pneumogastric nerve, 
which lies between and behind both. The sheath rests on the 
vertebral column, having interposed the sympathetic nerve and 
anterior muscles of the vertebral column, namely, longus colli and 
rectus anticus major; and being crossed behind by the inferior 
thyroid artery and recurrent laryngeal nerve. To the inner side 
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of carotid is the trachea, recurrent laryngeal nerve, and larynx ; 
to its outer side, and enclosed in its sheath, the jugular vein and 
pneumogastric nerve ; and in front, the sterno -thyroid, sterno- 
hyoid, sterno-mastoid, omo-hyoid, and platysma muscles, and the 
descendens noni nerve. The left common carotid, in addition to 
the relations just enumerated, which are common to both, is crossed 
near its commencement by the left brachio-cephalic vein, and sup- 
ports the remains of the thymus gland : it lies on the trachea ; then 
gets to its side, and is in relation with the oesophagus and thoracic 
duct : to facilitate the study of these relations, we have arranged 
them in a tabular form. 


Plan of lielatlons of the Common Carotid Artery. 


In Front 
Platybina, 

Descendens noni nerve, 

Omo-hyoid, 

Sterno-mastoid, 

Sterno-hyoid, 

Steruo-tbyroid. 

Internally. 

Externally. 

Internal jugular vein, 

Pneumogastric nerve. 


Common 
Carotid Artery. 


Trachea, 

'fhyroid gland, 
l^arynx, 

liecurrent laryngeal nerve. 


Jlehtnd. 

Longus colli, 

Pectus anticufl major. 

Sympathetic nerve. 

Inferior thyroid artery, 

Pecurront laryngeal nerv('. 

Additional Relations of the Left Common Carotid. 


hi Front Behind. Internally. Externally. 

Left brachio-cephalic vein, Traclu'a, Innominate artery, Pleura. 

Remains of thymus, Thoracic duct. (Esophagus. 

Sternum. 


EXTERNAL CAROTID ARTERY. 

/ The External carotid artery (carotis externa) ascends nearly 
perpendicularly from opposite the upper border of the thyroid car- 
tilage, to the space between the neck of the lower jaw and meatus 
auditor! us, where it divides into two terminal branches, temporal 
and internal maxillary. 

Relations. — In front it is crossed by the posterior belly of the 
digastric, stylo-hyoid, and platysma myoides muscles ; by the hypo- 
glossal nerve near its origin ; higher up it is situated in the sub- 
stance of the parotid gland, and has in front the facial nerve and 
temporo-maxillary v<jin. Behind, it is separated from the internal 
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carotid by tbe stylo-pbaryngens stylo-glossns muscle, glosso- 
pharyngeal nerve, and part of the parotid gland. Internally^ it has 
the hyoid bone, pharynx, parotid gland, and ramus of the lower 
jaw. 

Plan of the Itelations of the External Carotid Artery. 

In Eront, 


Platysma, 

Digastric, 

Stylo-hyoid, 

Hypoglossal nerve, 

Facial nerve, 
Temporo-maxillary vein, 
Parotid gland. 


External 
Carotid Artery. 


Behind. 

Stylo-pharyngeus, 
Stylo-glossus, 
Glosso-pharyngeal nerve, 
Parotid gland. 


Internally. 

Hyoid bone, 
Pharynx, 
Parotid gland, 
Ramus of jaw. 


Branches. — The branches of the external carotid, ten in number, 
may be arranged into three groups, anterior, posterior, and ascend- 
ing. They are as follow ; 

Anterior* Posterior. 

Superior thyroid, Sterno-mastoid, 

Lingual, Occipital, 

Facial. Posterior auricular. 

Ascending, 

Ascending pharyngeal, Temporal, 

Parotidean, Internal maxillary. 

The anterior hr an dies arise from the commencement of the ex- 
ternal carotid, within a short distance of each other. The lingual 
and facial bifurcate, not unfrequently, from a common trunk. 

The Superior thyroid artery (thyroidea superior), the first of 
the branches of the external carotid, arises from that trunk just 
below the great cornu of the os hyoides, and curves downwards to 
the thyroid gland. It is distributed by several large branches (rami 
thyroidei) to the anterior part of the gland, and anastomoses with 
its fellow of the opposite side, and with the infenor thyroid arteries. 
In its course it passes beneath the omo-hyoid, sterno-thyroid, and 
sterno-hyoid muscle. 

Branches, — Hyoid, Inferior laryngeal, 

Superior laryngeal, Muscular. 

The Hyoid branch passes forward beneath the thyro-hyoid 
muscle, and is distributed to the depressor muscles of the os hyoides 
near their insertion. 

The Snperior laryngeal (laryngea superior) pierces the thyro- 
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LyoideaaoL membrane, in company with the enperior lanrnffeal nerve, 
and supplies the mucous membrane and muscles of the laiynx* 
sending a branch upwards to the epiglottis. * 

The Inferior laryngeal (crico-thyroidea) is a small branch which 
crosses the crico-tnyroidean membrane along the lower border of 
the thyroid cartilage. It sends branches through that membrane 
to supply the mucous lining of the larynx, and inosculates with its 
fellow of the opposite side. 

The Muscular branches (rami musculares) are distributed to the 
depressor muscles of the os hyoides and larynx. One of these 
branches crosses the sheath of the common carotid to the under 
surface of the sterno-mastoid muscle. 

The Lingual abteey (lingualis) ascends obliquely from its origin ; 
it then passes forwards parallel with the great cornu of the os 



hyoides ; thirdly, it ascends to the under surface of the tongue ; 
and fourthly, runs forward in a serpentine direction to its tip, under 

* Carotid arteries with the branches of the external carotid. 1. Common 
carotid. 2. External carotid. 3. Internal carotid. 4. Carotid foramen in the 
petrous portion of the temporal bone, 6. Superior thyroid artery. 6 Lingual 
artery. 7. Facial artery. 8. Stemo-mastoid artery. 9. Occipital. 10. Pos- 
terior auricular. 12. Internal maxillary, 18. Temporal. 14. Ascending 
pharyngeal artery. 
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the name of ranine artery (profunda lingusB), where it terminates 
by inosculatingjdth its fellow of the opposite side. 

Eelation8.--^e first part of its course rests on the middle con- 
strictor muscle of the pharynx, being covered in by the tendon of 
the digastricus and the stylo-hyoid muscle ; the second is situated 
between the middle constrictor and hyo-glossus muscle, the lat^r 
separating it from the hypoglossal nerve ; in the third part of its 
course it hes between the hyo-glossus and genio-hyo-glossus ; and 
in the fourth (ranine), rests on the lingualis to the tip of the 
tongue. 

Branches, — Hyoid, Dorsalis linguae. Sublingual, Ranine. 

The Hyoid hronch (hyoideal runs along the upper border of the 
os hyoides, and is distributed to the elevator muscles of the 
os hyoides near their insertion, inosculating with its fellow of the 
opposite side. ^ 

The Dorsalis linguae ascends along the posterior border of the 
Fuj. 108.* 



hyo-glossus muscle to the dorsum of the tongue, and is distributed 
to the tongue, fauces, and epiglottis; anastomosing with its lellow 

of the opposite side. , xi. • 

The BMingual branch (sublingualis) runs forward on the genio- 
hyo-glossus muscle, and is distributed to the sublingual gland and 
muscles of the tongue. It is situated between the mylo-hyoideus 
and genio-hyo-glossus, generally accompanies Wharton s duct for a 
part of its course, and sends a branch to the fraenum linguae. The 
latter branch affords the considerable haemorrhage which sometimes 
follows the old operation of snipping the fraenum in children. 


♦ Lingual artery and branches. l. Stylo-glossus muscle. 2. Kanme artery. 
3. Dorsalis linguae artery. 4. Gonio-byo-glossus muscle. [7 

etrictor. 6 . Genio-hyoid muscle. 7, 7. Hyo-glossus (^" 0 ' 
artery. 9. External carotid artery. 11. Lingual artery. 13. Hyoid branch. 
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The Bmine wrtery may be looked on as the true continuation of 
the Kngual ; it runs forwards beneath the tongue, resting upon the 
genio-hyo-glossus muscle, and covered in by mucous membrane. 

It distributes numerous small branches to the substance of the 
to^ue. 

![Si.ciAL AKTERY. — The facial artery (maxiUaris externa ; labialis) 
arises immediately above the Hngual and a little above the great 
cornu of the os hyoides, and passes forwards to the submaxillary 
gland, in which it lies embedded. It then curves around the body 
of the lower jaw, close to the anterior inferior angle of the masseter 
muscle, ascends to the angle of the mouth, and thence to the angle 
of the eye, where it is named, angular artery. The facial artery is 
tortuous in its course over the buccinator.muscle, to accommodate 
itself to the movements of the jaw. 

Relations , — Below the jaw it passes beneath the digastricus and 
stylo-hyoid muscle ; on the body of the lower jaw it is covered by 
the platysma myoides, and at the angle of the mouth by the de- 
pressor anguli oris and zygomatic muscles. It rests on the sub- 
maxillary gland, lower jaw, buccinator, orbicularis oris, levator 
anguli oris, levator labii superioris proprius, and levator labii supe- 
rior is alaeque nasi. 

Its branches may be OTOuped into those which are given off below 
the jaw, and those on the face ; they may be thus arranged : — 

Below the Jaw, On the Face, 

Inferior palatine. Buccal, 

Tonsillar, Inferior labial. 

Submaxillary, Inferior coronary. 

Submental, Superior coronary. 

Muscular. Lateral nasal, 

Angular. 

The Inferior p ala, ti VP branch (palatina ascendens ; pharyngo- 
palatina) ascends between the stylo-glossus and stylo- pharyngeus 
muscle, to be distributed to the tonsil and soft palate, and anasto- 
moses with the descending palatine branch of the internal maxillary 
artery. 

The Tonsillar branch (tonsillaris) ascends by the side of the 
pharynx, and pierces the superior constrictor muscle to be distri- 
buted to the tonsil. 

The 8uhmaxlllary (submaxillares) are four or five branches which 
supply the submaxlllary gland. 

The Submental branch (submentalis) runs forward on the mylo- 
hyoid muscle, under cover of the body of the lower jaw, and anasto- 
moses with branches of the sublingual and inferior dental artery. 

The Muscular branches (musculares) are distributed to the mas- 
seter, pterygoideus intemus, digastricus, and stylo -hyoideus. 

The Buccal branches (buccmes), eight or ten in number, are 
given off upon the face, and are distributed to the buccinator, mas- 
seter, muscles of the upper lip, orbicularis palpebrarum, and in- 
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tegument of the cheek. They ana|tomose with the hucoal branch 
of the internal ma:]^ary, the transverse facial, and infraorbital. 

The Inferior labial branch (labiaHs inferior) passes forward be- 
neath the depressor anguli oris muscle, and is distributed to the 
muscles of the lower lip, inosculating with the labial branch of the 
inferior dental, the inferior coronary, and submental. 

The Inferior coronoA-y branch (coronaria labii inferioris) is given 
off at the angle of the mouth, and passes inwards near the edge of 
the lower lip, lying between the orbicularis and mucous membrane ; 
it inosculates with its fellow of the opposite side. 

^e Superior coronary branch (coronaria labii superioris), arising 
close to, or in common with the preceding, takes its course in the 
same manner along the upper lip, inosculating with its fellow of 
the opposite side. At the middle of the lip it sends a small branch 
upwards to the septum of the nose (arteria septi). 

The Lateral nasal branch (nasalis lateralis vel externa) is given 
off near the ala nasi, and passes beneath the levator labii superioris 
alaeque nasi, to be distributed to the nose. It inosculates with the 
nasal branch of the ophthalmic artery, and the infraorbital. 

The Angular is the termination of the facial artery ; it inosculates 
at the inner side of the orbit with the termination of the ophthal- 
mic artery. 

The Inosculations of the facial artery are numerous, namely, 
with the sublingual branch of the lingual, ascending pharyngeal 
artery, descending palatine artery, inferior dental at its escape from 
the mental foramen, infraorbital at the infraorbital foramen, trans- 
verse facial on the side of the face, and nasal and frontal branch of 
the ophthalmic artery at the angle of the eye. 

The facial artery is subject to variety in length : it not unfre- 
quently terminates at the angle of the nose or mouth, and is rarely 
symmetrical on both sides of the face. 

The Sterno-mastoid artery turns downwards from its origin, to 
be distributed to the sterno-mastoid muscle, and lymphatic glands 
of the neck ; sometimes there are two branches. It is not unfre- 
quently a branch of the superior thyroid. 

The Occipital artery (occipitalis), smaller than the anterior 
branches, passes backwards behind the parotid gland and beneath 
the posterior belly of the digastricus, trachelo- mastoid, and stemo- 
mastoid to the occipital groove in the mastoid portion of the tem- 
poral bone. It then ascends between the splenius and complexus, 
pierces the trapezius, and is distributed to the back of the head 
(ramus occipitalis), anastomosing with the opposite occipital, pos- 
terior auricular, and temporal artery. The hypoglossal nerve 
curves around this artery opposite the angle of the jaw and near 
its origin from the external carotid. 

Branches. — It gives off several muscular branches (cervicules) to 
the sterno-mastoid, digastric, stylo-hyoid, and deep muscles in its 
course, a small branch to the external ear, and two larger branches, 
inferior menirgeal and princeps cervicis. 
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The Inferior memngeal ascends by the side of the internal 
Jugular vein, and passes through the foramen lacerum posterius, to 
be distribute to the dura mater. 

The Arteria prmcepe cervide (oervicalis profundus superior) is a 
large and irregular branch. It descends the neck between the com- 
plexus and semi- spinalis colli, and inosculates with the oervicalis 
profunda of the subclavian and with branches of the vertebral. 
This branch is the means of establishing an important collateral 
circulation between the branches of the carotid and subclavian, 
after ligature of the common carotid artery. 

The Posterior auricular artery (auricularis posterior) arises 
from the external carotid, above the level of the digastric and 
stylo-hyoid muscles, and ascends by the side of the styloid pro- 
cess and behind the parotid gland, to the back part of the concha. 
It is distributed by two branches to the external ear auricular 
branch, and side of the head occipital branch, anastomosing with 
the occipital and temporal artery; some of its branches pass 
through fissures in the fibro-cartilage, to reach the anterior surface 
of the pinna. The anterior auricular arteries are branches of the 
temporal. 

Branches . — The posterior auricular gives off a branch to the 
digastricus muscle, and several branches to the parotid gland ; it 
then gives off the stylo-mastoid, which enters the stylo-mastoid 
foramen to be distributed to the aquaeductus Fallopii, labyrinth, 
mastoid cells, and tympanum; a twig accompanies the chorda 
tympani under the name of tympanica superior. One branch of the 
stylo-mastoid artery forms with the anterior tympanic artery an 
anastomotic circle round the drum of the ear. 

The Ascending pharyngeal artery (pharyngea ascendens) the 
smallest of the branches of the external carotid, arises from that 
trunk near its origin (or at the point of bifurcation of the common 
carotid), and ascends between the internal carotid and side of the 
pharynx to the base of the skull, where it divides into two branches ; 
menhiqeal (mcningea posterior), which enters the foramen lacerum 
posterius, to be distributed to the dura mater ; and pharyngeal. 
It supplies the pharynx, tonsils, soft palate, and E iistachian tube. 

The Parotidean arteries (parotidem) are four or five large 
branches which are given off from the external carotid whilst in 
the parotid gland. They are distributed to the structure of the 
gland, their terminal branches reaching the integument of the side 
of the face, and masseter muscle (rami masseteric! posteriores). 

The Temporal artery (temporalis) is one of the two terminal 
branches of the external carotid. It ascends over the root of the 
zygoma; and, at about an inch and a half above the zygomatic 
ardi, divides into an anterior and posteiior temporal branch. I'he 
anterior temporal (temporalis superficialis anterior, vel frontalis) 
is distributed over the front of the temple and arch of the skull, 
and anastomoses with the opposite anterior temporal, and with the 
supraorbital and frontal artery. The posterior temporal (tempo- 
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ralis snperficialw posterior, vel (^ipitaUs) curves upwards and 
backwanis, and inosculates with its fellow of the opposite side, with 
the posterior auricular and occipital artery. 

Tne trunk of the temporal artery is covered by the parotid gland 
and attrahens aurem muscle, and rests on the temporal fascia. 

The Branches of the temporal artery are, some small offsets to 
the parotid gland and articulation of the lower jaw, and ^e fol- 
lowing ; 

Anterior auricular, Transverse facial. 

Orbital, Middle temporal. 

The Anterior auricular hranches (auriculares anteriores), two in 
number, are distributed to the anterior portion of the pinna. 

The Orbital branch (zygomatico-orbitalis ; supra-orbitalis ex- 
terna) passes forward immediately above the zygoma, between the 
two layers of the temporal fascia, and inosculates beneath the orbi- 
cularis palpebrarum, with the lachrymal branch of the ophthalmic 
artery. 

The Transverse facial arises from the temporal immediately below 
the zygoma, and runs transversely across the face, resting on the 
masseter muscle, and lying parallel with and a little above Stenon’s 
duct. It anastomoses with the facial and infraorbital artery. 

The Middle temporal branch (temporalis media) passes through 
an opening in the temporal fascia immediately above the zygoma, 
and sends small branches to the temporal muscle inosculating with 
the deep temporal arteries. 

The Intebnal maxillaby abtebt (maxillaris interna), the other 
terminal branch of the external carotid, has next to be examined. 

Dissection. — The internal ynaxillary artery passes inwards be- 
hind the neck of the lower jaw to the deep structures in the face ; 
we require, therefore, to remove several parts for the purpose of 
seeing it completely. To obtain a good view of the vessel, the 
zygoma should be sawn across in front of the external ear, and the 
malar bone near the orbit. Turn down the zygomatic arch with 
the masseter muscle. In doing this, a small artery and nerve will 
be seen crossing the sigmoid notch of the lower jaw to enter the 
masseter muscle (masseteric). Cut away the tendon of the tem- 
poral muscle from its insertion into the coronoid process, and turn 
it upwards towards its origin ; some vessels will be seen entering its 
under surface ; these are the deep temporal. Then saw the ramus 
of the jaw across its middle, and dislocate it from its articulation 
■with tne temporal bone. Be careful in doing this to carry the blade 
of the knife close to the bone, lest any branches of nerves should 
be injured. Next raise this portion of bone, and with it the exter- 
nal pterygoid muscle. The artery, together with the deep branches 
of the inferior maxillary nerve, will be seen lying on the pteirgoid 
muscles. These are to be carefully freed from fat ana cellular 
tissue, and then examined. 

The internal maxillary artery commences in the substance of the 

z 
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jUKTotidglan^ opposite the meatus auditorius extemus; it passes 
la the fost instance horizontally forward behind the neck of the 
lower jaw ; next, curves aroiind the lower border of the external 
pterygoid muscle near its insertion, and ascends obHquely forwards 

r n the outer side of that muscle : it then passes inwards between 
two beads of the external pterygoid, and enters the spheno- 

Fig. 



maxillaiy fossa. Occasionally it takes its course between the two 
pterygoid muscles, without appearing on the outer surface of the ex- 
ternal pterygoid. For the purposes of description it admits of division 
into three portions : maxillary, pterygoid, and spheno-maxillary. 

Relatione, — The maxillary portion is situated between the neck 
of the jaw and the internal lateral ligament and inferior dental 
nerve, and lies parallel with the auriculo-temporal nerve ; the ptery- 
gold portion between the external pterygoid muscle, and the mas- 
seter and temporal muscle. The spheno-maxillary portion lies 
between the two heads of the external pterygoid muscle, and, in 
the spheno-maxillary fossa, is in relation with Meckel’s ganglion. 

Branches, — Maxillary Portion. Pterygoid Portion, 

Tympanic, Deep temporal, 

Infenor dental, Pterygoid, 

Arteria meningea media, Masseteric, 

Arteria meningea parva. Buccal. 

Spheno-maxillary PoHion. 

Superior dental, Spheno-palatine, 

Infra-orbital, Superior palatine, 

Ptery go-palatine, Yidian. 

• Diagram of the branches of the internal maxillary artery. 1. External 
carotid. 2. Superficial temporal. 3. Internal maxillary. 4. Anterior tym- 
panic. 6. Middle meningeal. 6. Inferior dental. 7. Lesser meningeal. 
8. Masseteric. 9. Posterior temporal. 10. Pterygoid. 11. Anterior temporal. 
12. BnocaL 13. Infraorbital. 14. Spheno-palatine. 16. Descending palatine. 
16. Superior dental. 17. Vidian. 18. Pteiygo-palatine. 
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The Tympanic branch (arterift cavi tympani) passes into the 
tympanum through the fissura ^Grlaseri, and is distributed to the 
laxator tympani, and membrana tympani ; on the latter it inoscu- 
lates with the stylo -mastoid, a branch of the posterior auricular 
artery. 

The Inferior dental (maxillaris vel alveolaris inferior) descends 
to the dental foramen, and enters the canal of the lower jaw in 
company with the inferior dental nerve. Opposite the bicuspid 
teeth it divides into two branches, one of which is continued 
onwards within the bone as far as the symphysis, to supply the 
incisor teeth; while the other, menfalis, escapes with the nerve at 
the mental foramen, and anastomoses with the inferior labial and 
submental branch of the facial. It supplies the alveoli (rami 
alveolares) and teeth of the lower jaw, sending small branches 
along the canals in their roots. At the inferior dental foramen, it 

f ives off a mylo-hyoid branch, which accompanies the mylo- 
yoidean nerve. 

The Arteria meningea media ascends behind the temporo- 
maxillary articulation to the foramen spinosum in the spinous 
process of the sphenoid bone, and entering the cranium, divides into 
an anterior and a posterior branch. The anterior branch crosses 
the great ala of the sphenoid to the groove or canal in the anterior 
inferior angle of the parietal bone, and divides into branches which 
ramify on the external surface of the dura mater, and anastomose 
with corresponding branches from the opposite side. The posterior 
branch crosses the squamous portion of the temporal bone, to the 
posterior part of the dura mater and cranium. 

The branches of the arteria meningea media are distributed 
chiefly to the bones of the skull ; in the middle fossa it sends a 
small petrosal branch through the hiatus Fallopii to the facial 
nerve, and branches to the Gasserian ganglion. 

The Meningea porva is a small branch which ascends to the 
foramen ovale, and passes into the skull to be distributed to the 
Gasserian ganglion and dura mater. It gives off a twig to the nasal 
fossae and soft palate. 

The lesser meningeal is often derived from the middle, instead of 
from the internal maxillary directly ; — the tympanic also occasion- 
ally springs from the same trunk. 

The Muscula/r branches (musculares) are distributed, a.s their 
names imply, to the five muscles of the maxillary region ; the deep 
temporal branches are two in number ; they inosculate with the 
middle temporal. The pterygoid branches are distributed to the 
two muscles of that name. The •masseteric artery passes outwards, 
behind the tendon of the temporal muscle and over the sigmoid 
notch, to the masseter muscle. The buccal branch, arising opposite 
the anterior part of the pterygoid muscle, passes downwards with 
the buccal nerve to the buccinator muscle. It inosculates with the 
facial and transverse facial artery. 

The Superior dental artery (supramaxillaris vel alveolaris supe- 
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nor) is given off from the internal maxillary, just as that vessel is 
about ^ make its turn inwards to reach the spheno-maxfflary 
fossa. It descends on the tuberosity of the suwrior maxillary bone, 
and sends its branches through several small foramina to supply 
the posterior teeth of the upper jaw, and the antrum. The termi- 
nal Dranches are continued forwards on the alveolar process, to be 
distributed to the ^ms and sockets of the teeth. 

The Infraorhitcd appears, from its size, to be the proper con- 
tinuation of the artery. It runs along the infraorbital canal with 
the superior maxillary nerve, sending branches upwards into the 
orbit, and downwards, through canals in the bone, to supply the 
mucous membrane of the antrum and the teeth of the upper jaw, 
and emerges on the face at the infraorbital foramen. The branch 
which supplies the incisor teeth is the anterior dental artery ; on 
the face the infraorbital inosculates with the facial and transverse 
facial artery. 

The Ptery go-palatine (pharyngea suprema vel descendens) is a 
small branch which passes backwards through the pterygo-palatine 
canal, and supplies the mucous membrane of the posterior part of 
the nares, upper part of the pharynx, Eustachian tube, and 
sphenoidal cells. 

The Spheno-jpalatine, or posterior nasal (nasalis posterior; 
spheno-palatina), enters the superior meatus of the nose through 
the spheno-palatine foramen, in company with the nasal filaments 
of MeckeTs ganglion, and divides into two branches ; one branch, 
arteria septif is distributed to the mucous membrane of the septum, 
and inosculates in the anterior palatine canal with the terminal 
branch of the descending palatine ; the other supplies the mucous 
membrane of the lateral waU of the nares, antrum, and sphenoid 
and ethmoid cells. 

The Superior or descending palatine artery (palatina superior 
vel descendens) descends along the posterior palatine canal, in 
company with the palatine branches of Meckel’s ganglion, to the 
posterior palatine foramen ; it then bends forward, lying in a 
groove of the bone, and is distributed to the palate. While in the 
posterior palatine canal it sends several twigs backwards through 
the small posterior palatine foramina to supply the soft palate ; 
anteriorly it distributes a branch, anterior palatine, to the anterior 
palatine canal, which reaches the nares and inosculates with the 
arteria septi. 

The Vidian or pterygoid h ranch passes backwards along the 
pterygoid canal, and is distributed to the sheath of the 'Vidian 
nerve, the Eustachian tube, and mucous membrane of the upper 
part of the pharynx. 


INTERNAL CAROTID ARTERY. 

The internal carotid artery (carotis interna) curves slighily out- 
wards from the bifurcation of the common carotid, and ascends 
nearly perpendicularly by the side of the pharynx, to the carotid 
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foramen in tlie petrous portion of tflie temporal bone. It next passes 
inwa/rds, along the carotid canal, forwa/rds by the side of the sella 
turcica, and 'upwards by the anterior clinoid process, where it 
pierces the dura mater, and divides into three terminal branches. 
The course of this artery is remarkable for the number of angular 
curves which it forms ; one or two of these flexures are sometimes 
seen in the cervical portion, near the base of the skull ; and, by the 
side of the sella turcica, it resembles the italic letter s, placed 
horizontally. 

Relations, — In consideration of its connexions, the artery is 
divisible into a cervical, petrous, cavernous, and cerebral portion. 
The Cervical portion is in relation posteriorly with the rectus 
anticus m^or, superior cervical ganglion of the sympathetic, and 
pharyngeal and superior laryngeal nerve which cross behind it. 
hdernally it is in relation with the side of the pharynx, tonsil, 
and ascending pharyngeal artery. Externally with the internal 
jugular vein, glosso-pharyngeal, pneumogastric, and hypoglossal 
nerve ; and in front with the stylo-glossus and stylo-pharyngeus 
muscle, stylo-hyoid ligament, glosso-pharyngeal nerve, and parotid 
gland. 

Plan of the Relations of the cervical portion of the internal 
carotid artery. 

In Front, 


Parotid gland, 
Btylo-glossue, 
8tylo-pbaryiigeus, 
bt^lo-hj^oid ligament, 
Glosso-phai yngeal nerve. 


Irdernally. Externally, 

Pharynx, Internal jugular vein, 

Tonsil, ^ Internal Glosso-pharyngeal, 

Ascending pharyng(‘al Carotid Artery. Pneumogastric, 

artery. Hypoglossal nerve. 


Behind, 

Pharyngeal nerve, 

Supenor laryngeal nerve, 

Supenor cervical ganglion, 

Rectus anticus major. 

The Petrous portion is separated from the bony wall of the 
carotid canal by a periosteal lining derived from the dura mater ; 
it is in relation with the carotid ^exus, and is covered in by the 
Gasserian ganglion. 

The Cavernous portion is situated in the cavernous sinus, and is 
in relation by its inner side with the lining membrane of the sinus, 
and by its outer side with the third, fourth, ophthalmic, and sixth 
nerve. 

The Cerebral portion of the artery is enclosed in a sheath of the 
arachnoid, and is in relation with the optic nerve. At its point of 
division it is situated in the fissure of Sylvius. 
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Branches, ^The cservical portion of tli© internal carotid gives off 
no branches : from the other portions are derived the following ; — 

Tympanic, Anterior cerebral, 

Arterise receptacnli, Middle cerebral, 

Ophthalmic, Posterior communicating, 

Choroidea anterior. 

The Tymimnic is a small branch given off in the carotid canal ; 
it enters the tympanum and inosculates with the tympanic branch 
of the internal maxillary, and with the stylo-mastoid artery. 

The Arteries recent acuU anterior and posterior are two small 
branches given off in the cavernous sinus and distributed to the 
parts contained in the sinus, to the Gasserian ganglion, and dura 
mater ; one of the twigs distributed to the latter is the anttrior 
meuingeal artery. 

The Ophthalmic artery (ophthalmica) arises from the internal 
carotid, just as that vessel pierces the dura mater, and enters the 
orbit through the foramen opticum, lying externally to the optic 
nerve. It then crosses the optic nerve to the inner wall of the orbit ; 
and runs along the lower border of the superior oblique muscle, to 
the inner angle of the eye, where it divides into two terminal 
brajiches, frontal and nasal. 

Branches , — The branches of the ophthalmic artery, ten in num- 
ber, may be arranged into two groups : first, those distributed to 
the orbit and surrounding parts ; and, secondly, those which supply 
the muscles and globe of the eye. They are — 


First Group. 
Lachrymal, 
Supra-orbital, 
Posterior ethmoidal. 
Anterior ethmoidal, 
Palpebral, 

Frontal, 

Nasal. 


Second Group, 
Muscular, — anterior ciliary, 
Ciliary short and long, 
Centralis retinae. 


The Lachrymal (lachrymalis) is the first branch of the ophthal- 
mic artery, and is usually given off immediately before that artery 
enters the optic foramen. It follows the course of the lachrymal 
nerve, above the upper border of the external rectus muscle, and is 
distributed to the lachrymal gland. The small branches which 
escape from the gland supply the conjunctiva and upper eyelid. 
The lachrymal artery gives off a malar branch which passes through 
the malar bone into the temporal fossa, and inosemates with the 
deep temporal arteries, while some of its branches become subcu- 
taneous on the cheek, and anastomose with the transverse facial. 

The Supraorbital artery (supraorbitalis) follows the course of the 
frontal nerve, resting on the levator palpebras muscle ; it passes 
through the supraorbital foramen, and divides into a superficial 
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and de^ branolo, wliioh are distiibnted to the muscles and intern- 
ment oi the forehead, and to the pericraninm. At the supraorbital 
foramen it sends a branch inwards to the diploe. 

'Ihe Ethmoidal a/rteries (ethmoidales), 'posterior and (mterlor^ 
pass thronph the ethmoidal foramina, and are distributed to the 
falx cerebn and to the ethmoidal cells and nasal fossm. latter 
accompanies the nasal nerve, and sends a branch to the frontal 
sinus. 

The Palpebral arteries (palpebrales), superior and inferior^ are 
given off &om the ophthalmic, near the inner angle of the orbit ; 
they encircle the eyelids, forming a superior and an inferior arch 
near the borders or the lids, between the orbicularis palpebrarum 
and tarsal cartilage. At the outer angle of the eyelids, the 
superior palpebral inosculates with the orbital branch of the tem- 
poral artery. The inferior palpebral artery sends a branch to the 
nasal duct. 

The Frontal artery (frontalis), one of the terminal branches of 
the ophthalmic, emerges from the orbit at its inner angle, and 
ascends along the middle of the forehead. It is distributed to the 
integument, muscles, and pericranium. 

The Nasal artery (nasalis vel dorsalis nasi), the other terminal 
branch of the ophthalmic, passes out of the orbit above the tendo 
oculi, and divides into two branches; one of which inosculates 
with the angular artery, while the other, dorsalis nasi, runs along 
the ridge of the nose, and is distributed to the integument of that 
organ. The nasal artery sends a small branch to the lachrymal 
sac. 

The Muscular branches (rami musculares), usually two in num- 
ber, superior and inferior, supply the muscles of the orbit ; and at 
the anterior part of the globe of the eye give off the anterior ciliary 
arteries, which pierce the sclerotic near its margin of connexion 
with the cornea, and are distributed to the iris. It is the conges- 
tion of these vessels that gives rise to the vascular zone around the 
cornea in iritis. 

The Ciliary arteries (ciliares) are divisible into three groups, 
short, long, and anterior. 

The Short ciliary (ciliares posticas breves), from ten to fifteen in 
number, pierce the sclerotic around the entrance of the optic nerve, 
and supply the choroid coat and ciliary processes. The long ciliary 
(ciliares posticas longas), two in number, pierce the sclerotic at 
opposite sides of the globe of the eye, and pass forwards between it 
and the choroid, to the iris. They form an arterial circle around 
the circumference of the iris by inosculating with each other, and 
from this circle branches are given off which ramify in the substance 
of the iris, and form a second circle around the pupil. The ante- 
rior ciliary (ciliares anteriores), six to twelve in number, are 
branches of the muscular arteries ; they terminate in the great 
arterial circle of the iris. 

The Centralis retinae artery pierces the optic nerve obliquely, and 
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p^ses forwards in the centre of its cylinder to the retina, where it 
divides into branches, which ramify in the inner layer of that mem- 
br^e. It supplies the retina, hyaloid membrane, and zonula 
ciliaris. In the fcetus a small branch of this artery is seen to run 
through the centre of the vitreous humour to the posterior surface 
of the lens ; it appears, however, to be absent in the adult. 

The Anterior cerebral arterv (cerebri anterior vel corporis callosi) 

g asses forwards in the great longitudinal fissure between the two 
emispheres of the brain ; then curves backwards along the corpus 
callosum to its posterior extremity. It gives branches to the olfac- 
tory and optic nerves, to the under surface of the anterior lobes, 
the third ventricle, corpus callosum, and inner surface of the hemi- 
spheres. The two anterior cerebral arteries are connected soon 
after their origin by a short anastomosing trunk, the a/riterior com- 
municating aHery (communicans anterior). 

The Middle cerebral artery (cerebri media vel fossae Sylvii), 
larger than the preceding, passes outwards along the fissure of 
Sylvius, and divides into three principal branches, which supply the 
anterior and middle lobes of the brain, and the island of Keil. 
Near its origin it gives off the numerous small branches which enter 
the substantia perforata, to be distributed to the corpus striatum. 

The Posterior communicating artery (communicans posterior), 
variable in size, sometimes double, and sometimes altogether want- 
ing, passes backwards and inosculates with the posterior cerebral, 
a branch of the basilar artery. Occasionally it is so large as to take 
the place of the posterior cerebral artery. 

The Choroidea anterior is a small branch which is given off‘ from 
the internal carotid, near the origin of the posterior communicating 
artery, and passes beneath the edge of the middle lobe of the brain 
to enter the descending cornu of the lateral ventricle. It is distri- 
buted to the choroid plexus, and to the walls of the middle cornu. 

SUBCLAVIAN ARTERY. 

The Subclavian artery (subclavia) on the right side, arises from 
the innominate artery, opposite the sterno -clavicular articulation ; 
on the left, from the arch of the aorta. The right is consequently 
shorter than the left, and situated nearer the anterior wall of the 
chest ; it is also somewhat greater in diameter, from being a branch 
of a branch, in place of a division from the main trunk. 

The course of the subclavian artery is divisible, for the sake of 
precision and surgical observation, into three portions. The first 
portion of the right and left arteries differs in its course and rela- 
tions in correspondence with the dissimilarity of origin above re- 
ferred to. The other two portions are alike on both sides. 

The first portion, on the right side, ascends obliquely outwards 
to the inner border of the scalenus anticus. On the left side it 
ascends perpendicularly to the inner border of that muscle. The 
second portvon curves outwards behind the scalenus anticus ; the 
thinrd portion passes downwards and outwards beneath the clavicle. 
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to tlie lower border of the first Jtb, where it becomes the axillary 
artery. 

'Rdations, — The jirst ^^ortion, on the right side^ is in relation, in 
front f with the internal jugular and vertebral vein, and is crossed 
by the pneumogastric nerve, phrenic nerve, and one or two branches 
of the sympathetic. Behind and beneath it is invested by the 
pleura, is crossed by the right recurrent laryngeal nerve, and is in 
relation farther back with the sympathetic nerve, longus colli muscle, 
and transverse process of the seventh cervical vertebra. The first 
jportion on the left side is in relation in front with the pleura, internal 
jugular vein, vena innominata, and pneumogastric, and phrenic 
nerve (which lie parallel to it). To its inner side is the left carotid 
artery, trachea, oesophagus, and thoracic duct ; to its outer side the 
pleura ; and behind, the oesophagus, thoracic duct, longus colli, and 
vertebral column. 


Plan of the Relations of the first portion of the Right Subclavian 
Artery. 

In Front Behind and Beneath. 


Internal iugular vein, 
Vertebral vein, 
Pnenmogastric nerve, 
Phrenic nerve, 
Sympathetic filaments. 


Right 

Subclavian Artery. 




Pleura, 

Recurrent nerve, 
Sympathetic nerve, 
Longus colli muscle, 
Transverse process of 
7th cervical vertebra. 


Plan of the Relations of the first portion of the Left Subclavian 
Artery. 

In Front. 

Pleura, 

Internal jugular vein. 

Vena innoininata, 

Pneumogastric nerve. 

Phrenic nerve. 


Inner Side, 

Left carotid artery, 
Trachea, 
CEsophagus, 
Thoracic duct. 


Left Subclavian Artery. 


Outer Side. 
Pleura. 


Behind. 

(Esophagus, 

Thoracic duct, 

Longus colli, 

Vertebral column. 

The second portion of the artery has the scalenus anticus in front; 
the scalenus medius and two lower nerves of the brachial plexus 
behind; the upper nerves of the plexus above, and the pleura 
below. The scalenus anticus separates it from the phrenic nerve and 
subclavian vein, which latter is rather below the level of the artery. 
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The third portion of the artery is situated in the subclavian tri- 
angle, and is more superficial than the rest. In front it is covered 
by the integument, platysma, and deep fascia, and crossed by the 
supraclavicular nerves. Lower down it is crossed by the supra- 
scapular artery and vein, and gets behind the subclavius muscle 
and clavicle. Behind^ it has the scalenus medius; above, the 
brachial plexus ; and below, the first rib and subclavian vein. 

Plan of the Relations of the third portion of the Subclavian 
Artery. 

Above. 

Bracliial plexus. 

In Front, 

Integument, 

Platysma, 

External jugular vein, 

Deep fascia, Subclavian Artery. 

Supraclavicular nerves, Third portion. 

Suprascapular vessels, 

Clavicle, 

Subclavius. 

Below, 

First rib. 

Subclavian vein. 

Branches. — The branches of the subclavian artery are four, and 
sc metimes five in number. Three are given off by the first portion 
of the artery ; one, the superior intercostal, by the second portion ; 
v/hen a fifth artery exists, it aiises from the third portion, and is 
the posterior scapular. In a tabular form the branches are as 
follow ; — 

Vertebral, 

Internal mammary, 

1 Inferior thyroid, 

Thyroid axis < Suprascapular, or transversalis humeri, 

( Transversalis colli. 

Superior intercostal, — Cervicalis profunda. 

The Veetebual arteey (vertebral is), the first and largest of the 
branches of the subclavian artery, arises from the Posterior aspect 
of that trunk ; it ascends through the foramina the transverse 
processes of all the cervical vertebrae, excepting the last; then 
winds backwards around the articulating process of the atlas ; and, 
piercing the dura mater, enters the skull thrciiugh the foramen 
magnum. The two arteries unite at the lower b order of the pons 
Varolii, to form the basilar artery. In the forarnina of the trans- 
verse processes of the vertebrae the artery lies in front of the cervical 
nerves, and, on the left side, it is crossed by the* thoracic duct. If 
the vertebral arteries differ in size, the left is ge^nerally the larger of 
the two. i 


Behind. 

Scalenus medius. 
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The Basilae artbey (basilarist meso-cephalica), so named from its 
position at the base of the brain, runs forward in the groove on the 
midline of the pons Varolii, and at the anterior border of the pons 
divides into four ultimate branches, two to either side. 

Branches , — The branches of the vertebral and basilar artery are 
the following : — 

Verfehral. 

Lateral spinal , 

Posterior meningeal, 

Anterior spinal, 

Posterior spinal. 

Inferior cerebellar. 

The Lateral spinal hranclips (spinales lateralcs) enter the inter- 
vertebral foramina, and taking the course of the roots of the spinal 
nerves, are distributed to the spinal cord and vertebrae. Where the 
vertebral artery curves around the articular process of the atlas, it 
gives off several muscular branches (rami musculares). 

The Posterior mouhtgeal (meningea posterior) are one or two 
small branches which enter the cranium through the foramen mag- 
num, to be distributed to the dura mater of the cerebellar fossae, 
and to the falx cerebelli. One branch, described by Soemmerring, 
passes into the cranium along the first cervical nerve. 

The Anterior 8pi7ial (spinalis anterior) is a small branch which 
unites with its fellow of the opposite side, on the front of the me- 
dulla oblongata. The artery termed by the union of these two ves- 
sels descends along the anterior aspect of the spinal cord, to which 
it distributes branches. 

The Posterior spinal (spinalis posterior) winds around the 
medulla oblongata to the posterior aspect of the cord, and descends 
on either side to the cauda equina. It communicates very freely 
with the spinal branches of the intercostal and lumbar arteries, and 
near its origin sends a branch upwards to the fourth ventricle. 

The Inferior cerebellar arteries (cerebelli inferior posterior vel 
magna) wind around the ux)per part of the medulla oblongata to the 
under surface of the cerebellum, to which they arc distributed. 
They pass between the filaments of origin of the hypoglossal nerve 
in their course, and anastomose with the superior cerebellar ar- 
teries. 

The Transverse branches of the basilar artery supply the pons 
Yarolii, and adjacent parts of the brain. One of these branches, 
larger than the rest, passes along the crus cerebelli to be distributed 
to the anterior border of the cerebellum (a. cerebelli inferior, 
anterior). This artery gives off a small branch, audltlva interna, 
which accompanies the facial and auditory nerves into the meatus 
auditorius internus ; the auditory branch may be derived directly 
from the basilar. 

The Superior cerebellar arteries (cerebelli superior), two of the 
terminal branches of the basilar, wind around the crus cerebri on 


Basilar, 
Transverse, 
Superior cerebellar. 
Posterior cerebral. 
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«iwli side, lying in relation with the fourth nerve, and are dia- 
tribnted to the upper surface of the cerehellnm, inosculating with 
the inferior cerebellar. 

The Posterior cerebral arteries (cerebri posterior vel profunda), 

Fig. 200.* 



the other two terminal branches of the basilar, wind around the 
crus cerebri at each side, and are distributed to the posterior lobes 
of the cerebrum. They are separated from the superior cerebellar 
arteries near their origin, by the third pair of nerves, and are in 


* Circle of Willis. The arteries being symmetrical have references on one 
side only. 1. Vertebral arteries. 2. Anterior spinal branches uniting to form 
a single vessel. 3. Posterior spinal artery. 4. Posterior meningeal 6. In- 
ferior cerebellar. 6. Basilar artery giving off transverse branches. 7. Supe- 
rior cerebellar ariery. 8. Posterior cerebral 9. Posterior communicating 
branch of the internal carotid. 10. Internal carotid artery, showing its curves 
within the skull. 11. Ophthalmic artery divided across. 12. Middle cerebral 
artery. 18. Anterior cerebral arteries, connected by, 14, anterior communi- 
cating artery. 
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close relation with tlie fourth pair in their course around the crura 
cerebri. Anteriorly, near their origin, they rive off a tuft of smaE 
vessels which enter the locus perforatus, and they receive the pos- 
terior communicating arteries from the internal carotid. They also 
send a branch to the velum interix>situm and plexus choroides, 
choroidea ^oateHor* 

The communications established between the anterior cerebral 
arteries in front, and the internal carotids and posterior cerebral 
arteries behind, by the communicating arteries, constitute the circle 
of Willis (circulus arteriosus Willisii). This remarkable vascular 
communication at the base of the brain is formed by the anterior 
communicating branch, anterior cerebrals, and internal carotid 
arteries in front, and by the posterior communicating, posterior 
cerebrals, and basilar artery behind. 

The Internal mammary artery (mammaria vel thoracica interna) 
arises from the under side of the subclavian, and passes down 
behind the subclavian vein to the cartilage of the first rib. It then 
descends by the side of the sternum, resting on the cartilages of the 
ribs, to the sheath of the rectus, where, under the name of superior 
epigastric, it terminates by inosculating with the epigastric branch 
of the external iliac. As the artery enters the chest it is crossed by 
the phrenic nerve ; it then gets under cover of the pleura, and lower 
down lies between the triangularis sterni and internal intercostal 
muscles ; in the sheath of the rectus it sends branches to the walls 
of the abdomen. 

The Branchee of the internal mammary are, — 

Comes nervi phrenici, Anterior intercostal. 

Mediastinal, Perforating, 

Pericardiac, Musculo-phrenic. 

The Comes nervi 'phrenici (phrenica superior), a long and slender 
branch given off by the artery as it enters the chest, descends with 
the phrenic nerve between the pleura and pericardium to the dia- 
phragm, to which it is distributed, inosculating with the musculo- 
phrenic and abdominal i^hrenic arteries. 

The mediastinal and pericardiac branches are small vessels dis- 
tributed to the anterior mediastinum, pericardium, and thymus 
gland (thymicce). Some sternal branches are sent to supply the 
sternum and triangularis sterni muscle. 

The Anterior intercostals (intercostales anteriores) supply the 
intercostal muscles of the front of the chest, and inosculate with 
the aortic intercostals ; to each space there are two arteries which 
run along the borders of the rib. Besides supplying the intercostal 
muscles, they send branches to the pectoral muscles and mammary 
gland. 

The Perforating arteries (mammary) pass forward to the front of 
the chest through the first six intercostal spaces ; they then turn 
outwards, and after giving some branches to the front of the 
sternum, are distributed to the pectoral muscles and mammary 
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gland. Those intended for the mammary gland are of larger size 
than the rest. 

The Musculo-phrenic oHery, procee^g from the internal mam- 
niary at the interspace between the sixth and seventh rib, passes 
downwards and outwards over the cartilages of the false ribs to the 
last intercostal space. It pierces the diaphragm at the attachment 
of that muscle to the eighth rib, and sends branches to its muscular 
structure, and others to the intercostal spaces of the false ribs. 

** The mammary arteries,” says Dr. Harrison, “ are remarkable 
for the number of their inosculations, and for the distant parts of 
the arterial system which they serve to connect. They anastomose 
with each other, and their inosculations, with the thoracic aorta,* 
encircle the thorax. On the parietes of this cavity their branches 
connect the axillary and subclavian arteries : on the diaphragm they 
form a link in the chain of inosculations between the subclavian 
artery and abdominal aorta ; and in the parietes of the abdomen 
they form an anastomosis most remarkable for the distance between 
those vessels which it serves to connect ; namely, the arteries of the 
superior and inferior extremities.’* 

The Thyroid axis is a short trunk which arises from the front 
of the subclavian close to the inner border of the anterior scalenus, 
and divides almost immediately into three branches, inferior thy- 
roid, supra- scapular, and transversalis colli. 

The iNrERiOR thyroid artery (thyroidca inferior) ascends ob- 
liquely in a serpentine course behind the sheath of the carotid ves- 
8^8, and in front of the longus colli, to the inferior and posterior 
part of the thyroid gland, to which it is distributed. It is in rela- 
tion with the middle cervical ganglion of the sympathetic, which 
lies in front of it ; and sends branches to the trachea, larynx, and 
oesophagus. Near its origin it gives off the following branch. 

The Cervicalis ascendensy a branch of the inferior thyroid, ascends 
upon the anterior tubercles of the transverse processes of the cervical 
vertebrae, lying in the groove between the scalenus anticus and 
rectus anticus major. It is distributed to the deep muscles and 
glands of the neck, and sends branches through the intervertebral 
foramina to supply the spinal cord and its membranes. 

The SupRA-scAPULAR ARTERY (traiisversalis scapulae; scapularis 
superior) passes obliquely outwards behind the clavicle, and over 
the ligament of the supra- scapular notch, to the supra- spinatus 
fossa. It crosses in its course the scalenus anticus muscle, phrenic 
nerve, and subclavian artery ; is distributed to the muscles of the 
dorsum of the scapula, and inosculates with the posterior scapular, 
and beneath the acromion process with the dorsal branch of the 
subscapular ai*tery. At the supra-scapular notch it sends a large 
branch outwards, which pierces the trapezius muscle, and becomes 
cutaneous at the tip of the shoulder (acromialie). The supra- 
sc^ular artery sometimes arises directly from the subclavian. 

Traksveksalis colli artehy passes transversely across the 
subclavian triangle at the root of the neck, to the antenor border of 
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the levator anguli scapulaB, whfere it divides into two terminal 
branches, the. superficial cervical and posterior scapular. In its 
course it lies above the supra- 
scapular artery, and crosses the 201.* 

scaleni muscles and brachial plexus 
of nerves, often passing between the 
latter. At its bifurcation it is 
covered in by the edge of the tra- 
pezius. 

The superficial cervical artery 
(cervicalis posterior), its ascending 
branch, passes upwards under cover 
of the anterior border of the tra- 
pezius, and is distributed to the 
superficial muscles of the neck and 
deep cervical glands. 

The Posterior scapular artery^ the 
proper continuation of the trans- 
versalis colli, passes backwards to 
the superior angle of the scapula, 
and then descends along the poste- 
rior border of that bone to its inferior angle, where it inosculates 
with the subscapular artery. In its course it lies under cover of 
the levator anguli scapulae and rhomboidei muscles, distributes 
branches to them and neighbouring muscles, and inosculates with 
the arteries of the scapula and branches of the intercostal arteries. 

The superficial cervical and posterior scapular artery sometimes 
arise separately, the former from the thyroid axis, the latter from 
the third portion of the subclavian. By means of its numerous 
inosculations the transversalis colli artery maintains an important 
anastomotic communication between the branches of the external 
carotid, subclavian, and axillary arteries. 

The SupEiiioR INTERCOSTAL ARTERY (intercostalis suprema) arises 
from the upper and back part of the subclavian artery behind the 
scalenus anticus, and, descending in front of the necks of the first 
two ribs, sends intercostal branches to the first two intercostal 
spaces, and dorsal branches to the muscles and integument of the 
back. The artery lies behind the pleura, to the outer side of the 
sympathetic nerve, and in the second intercostal space inosculates 
with the first aortic intercostal. It gives off the cervicalis pro- 
funda. 

The Cervicalis profunda artery (profunda cervicis) arises by a 
common trunk with the preceding, or, more properly, is a branch 
of the superior intercostal, corresponding with the posterior branch 

* View of the branches of the right subclavian artery. 1. Innominate 
artery. 2. Common carotid. 3. Subclavian. 4. Internal mammary. 5. Verte- 
bral. 6. Thyroid axis. 7. Inferior thyroid. 8. Ascending cervical. 
9. Transversalis colli. 10, Transversalis humeri. 11. Common trunk 
dividing into superior intercostal and profunda cervdcis. 
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of the other intercostal arteries. It passes backwards between the 
traiisverse processes of the seventh cervical and first dorsal 
vertebra, and ascends the back part of the neck, between the corn- 
plexus and semispinalis colli muscle. It inosculates with the 
princeps cervicis of the occipital artery, and with branched of the 
vertebral. 

Varieties of the suhclavian arteries, — Varieties in these arteries 
are rare ; that which most frequently occurs is the origin of the 
right subclavian from the left extremity of the arch of the aorta, 
bSow the left subclavian arte^. The vessel, in this case, curves 
behind the oesophagus and right carotid artery, and sometimes 
between the oesophagus and trachea, to the upper border of the first 
rib on the right side of the chest, where it assumes its ordinary 
course. Occasionally the left carotid and subclavian arise by a 
common trunk, as well as those on the right, so that there are two 
innominate arteries, and in rare cases the four branches all arise 
separately from the aorta, the right subclavian however retaining its 
normal position. Varieties in the branches of the subclavian are 
not unfrequent ; the most interesting is the origin of the left ver- 
tebral from the arch of the aorta. 

AXILLARY ARTERY. 

The Axillary artery (axillaris) passes outwards and downwards 
with a gentle curve through the axillary space from the lower 
border of the first rib to the lower border of the tendons of the latis- 
simus dor si and teres major, where it becomes the brachial. 

Relations. — After emerging from beneath the margin of the costo- 
coracoid membrane, it is in relation with the axillary vein, which 
lies at first to the inner side, and then in front of the artery. 
Near the middle of the axilla it is embraced by the two heads of 
the median nerve, and covered in by the pectoral muscles. On the 
inner or thoracic side it is in relation, first, with the first intercostal 
muscle ; it next rests on the first serration of the serratus magnus ; 
and is then separated from the chest by the brachial plexus of 
nerves. By its outer or humeral side it is at first separated from 
the brachial plexus by a triangular interval of cellular tissue ; it 
next rests against the tendon of the subscapularis muscle; and 
thirdly, upon the coraco-brachialis muscle. 

The Relations of the axillary artery may be thus arranged 

In Front Inner or Thoracic Side, Outer or Humeral Side . 
Pectoralis major, First intercostal muscle. Plexus of nerves, 

Pectoralis minor, First serration of ser- Tendon of sub- 

Pectoralis major. ratus magnus, scapularis. 

Plexus of nerves. Coraco-brachialis. 

Branches. — The branches of the Axillary artery are seven in 
number: — 
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Superior thoracic, Subscapular, 

Acromial thoracic, Anterior circumflex, 

Inferior or Long thoracic. Posterior circumflex. 

Alar thoracic. 

The superior thoracic and acromial thoracic are found in the 
triangular space above the pecto- 
ralis minor. The inferior thoracic 
and alar thoracic below the pecto- 
ralis minor. And the three re- 
maining branches below the lower 
border of the subscapularis. 

The Superior thoracic (suprema; 
short thoracic), the highest of the 
branches of the axillary, and some- 
times derived from the next, passes 
inwards to the chest in front of the 
pectoralis minor muscle, and is dis- 
tributed to the pectoral muscles 
and walls of the chest. It anasto- 
moses with the intercostal and 
mammary arteries. 

The Acromial thoracic (thoracic 
axis) is a short trunk which pro- 
ceeds from the axillary in the space 
above the pectoralis minor muscle,^ 
and divides into three sets of 
branches, pectoral, which are dis- 
tributed to the pectoral muscles, 
serratus magnus, and mammary 
gland; acromial (r. transversus), 
which pass outwards to the acro- 
mion, and inosculate with branches 
of the supra- scapular artery ; and 
descending (r. deltoideus or thbra- 
cica humeraria), a single branch, 

* Axillary and brachial artery, with their branchc'?. 1. Deltoid. 2. Biceps. 
3. Tendinous process given off from the tendon of the biceps to the deep 
fascia of the forearm; this process separates the median basilic vein from the 
brachial artery. 4. Outer border of tho brachial is anticiis. 5. Supinator 
longus. 6. Ooraco-brachialis. 7. Middle portion of tlio triceps. 8. Its inner 
head. 9. Axillary artery. 10. Brachial artery; — a dark bar marks the limit 
between these two vessels. 11. Acromial thoracic artery dividing into its 
three branches ; the figure rests on tho coracoid process. 12. The superior 
and long thoracic arteries. 13. Serratus magnus muscle. 14. Subscapular 
artery. The posterior circumflex and alar thoracic branches are seen in 
the figure between the inferior thoracic and subscapular. The anterior cir- 
cumflex is observed between the two heads of the biceps, crossing the neck of 
the humerus. 15. Superior profunda. 16. Inferior profunda. 17. Anasto- 
motica magua inosculating inferiorly with the anterior ulnar recurrent. 
18. Termination of the superior profunda, inosculating with the radial re- 
current in the interspace between the brachialis anticus and supinator longus. 

A A 
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which follows the interspace between the deltoid and pectoralis 
muscle, and is in relation with the cephalic vein. 

The Inferior or Long thoracic (thoracioa inferior; mammaria 
externa) descends along the lower border of the pectoralis minor 
to the side of the chest. It is distributed to the pectoralis major 
and minor, serratns magnus, and mammaiy gland ; inosculating 
with the superior thoracic, intercostal and mammary arteries. 

The Alar thoracic is a small branch distributed to the plexus of 
nerves and glands in the axilla. It is frequently wanting; its 
place being supplied by a branch derived from one of the other 
thoracic branches. 

The Subscapular artery (scapularis inferior), the largest of the 
branches of the axillary, runs along the lower border of the sub- 
scapular muscle, to the inferior angle of the scapula, where it 
inosculates with the posterior scapular, a branch from the sub- 
clavian. It supplies the muscles of the under surface and inferior 
border of the scapula, and the side of the chest. At about an inch 
and a half from tne axillary, it gives off a large branch, the dorsalis 
scapulce which passes backwards through the triangular space 
bounded by the teres minor, teres major, and scapular head of the 
triceps, and beneath the infra-spinatus muscle to the dorsum of 
the scapula, wheVe it is distributed, inosculating with the supra- 
sc^ular and posterior scapular artery. 

The Circumflex arteries (circumflexes humeri) wind around the 
neck of the humerus. The anterior y very small, passes beneath the 
coraco-brachialis and short head of the biceps, and sends a branch 
upwards along the bicipital groove to supply the shoulder-joint. 

The Posterior circumjieXy of larger size, passes backwards 
through the quadrangular space bounded by the teres minor and 
major, the scapular head of the triceps, and humerus, and is dis- 
tributed to the deltoid muscle and shoulder-joint. Sometimes this 
artery is a branch of the superior profunda of the brachial. It 
then ascends behind the tendon of the teres major, and is dis- 
tributed to the deltoid without pa&sing through the quadrangular 
space. 

Varieties of the Axillary artery , — The most frequent peculiarity 
of this kind is the division of the vessel into two trunks of equal 
size : a muscular trunk, which gives off some of the ordinary axil- 
lary branches and supplies the upper arm, and a continued trunk, 
which represents the brachial artery. The next most frequent 
variety is the high division of the ulnar which passes down the arm 
by the side of the brachial artery, and superficially to the muscles 
proceeding from the inner condyle, to its ordinary distribution in- 
the hand. In this course it lies immediately beneath the deep 
fascia of the forearm, and may be seen and felt pulsating beneatn 
the integument. The high division of the radial from the axillary 
is rare. 
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The Brachial a/rtery (brachialis ; huineraria) passes down the 
inner side of the arm, from the lower border of the tendons of the 
latissimus dorsi and teres major, to a little below the bend of the 
elbow, where it divides into the radial and ulnar artery. 

Belations . — In its course downwards, it rests on the triceps, 
coraco-brachialis, brachialis anticus, and tendon of the biceps. To 
its inner side is the internal cutaneous and ulnar nerve: to the 
outer side, the coraco-brachialis and biceps; in front it has the 
basilic vein, and is crossed by the median nerve. Its relations, 
within its sheath, are the venae comites. 

Plan of the Relations of the Brachial Artery. 

I7i Frord. 

Basilic vein, 

Deep fascia, 

Median nerve. 


Inner Side. Outer Side. 

Internal cutaneous nerve, Bracliial Artery. Coraco-brachialis, 

Ulnar nerve. Biceps. 

Behind. 

Short head of triceps, 

Coraco-brachialis, 

Brachialis anticus, 

Tendon of biceps. 

The branches of the brachial artery are, the 

Superior profunda, Anastomotica magna. 

Inferior profunda. Muscular and Nutrient. 

The Superior profunda (brachialis profunda; profunda humeri) 
arises opposite the lower border of the tendon of the latissimus dorsi, 
and winds around the humerus, between the triceps and the bone, 
to the space between the brachialis anticus and supinator longus, 
where it inosculates with the radial recurrent artery. It accom- 
panies the musculo- spiral nerve. In its course it gives off the 
posterior articular artery, which descends to the elbow-joint, and a 
more superficial branchy which descends by the side of the external 
intermuscular septum and inosculates with the posterior inter- 
osseous recurrent artery. The inferior muscular branches of the 
superior profunda inosculate with the inferior profunda, anasto- 
motica magna, and ulnar recurrent. 

The Inferior profunda (collateralis ulnaris superior) arises from 
about the middle of the brachial artery, and descends with the ulnar 
nerve to the space between the inner condyle and olecranon, where 
it inosculates with the posterior ulnar recurrent. In its course it 
pierces the intermuscular septum. 

A A 2 
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The Anasiomotioa magna (collateralis ulnaris inferior) is given 
off nearly at right angles from the brachial, at about two inches 
above the joint. It passes directly inwards upon the brachialis 
antious muscle, pierces the intermuscular septum, and winds around 
the humerus to inosculate -vnth the superior profunda. On the 
brachialis anticus it divides into two branches, which inosculate 
with the anterior and posterior ulnar recurrent arteries and with 
the inferior profunda. 

The Muscular hrcmches are distributed to the muscles in the 
course of the artery, namely, coraco-brachialis, biceps, deltoideus, 
brachialis anticus, and triceps. 

The Nutrient branch (nutritia humeri) is given off at about the 
middle of the arm, and passes into the medullary foramen near the 
insertion of the coraco-brachialis muscle. 

Varieiies of the Brachial artery . — The most frequent peculiarity 
in the distribution of branches from this artery is the high division 
of the radial, which arises generally from about the upper third of 
the brachial artery, and descends to its normal position at the bend 
of the elbow. The ulnar artery sometimes arises from the brachial 
at about two inches above the elbow, and pursues either a super- 
ficial or deep course to the wrist ; and in some instances the inter- 
osseous artery arises from the brachial a little above the bend of 
the elbow. The two profunda arteries occasionally arise by a common 
trunk, or there may be two superior profundae. 

HABIAL ARTERY. 

The Radial aHery (radialis), one of the divisions of the brachial, 
appears, from its direction, to be the continuation of that trunk. 
It runs along the radial side of the forearm, from the bend of the 
elbow to the wrist ; it then turns backwards around the base of the 
thumb, beneath its extensor tendons, and passes between the two 
heads of the first dorsal interosseous muscle, into the palm of the 
hand. It next crosses the metacarpal bones to the ulnar side of 
the hand, forming the deep palmar arch, and terminates by inos- 
culating with the superficial palmar arch. 

In the upper half of its course, the radial artery is situated be- 
tween the supinator longus muscle, by which it is slightly over- 
lapped, and the pronator radii teres ; in the lower half between the 
tendons of the supinator longus and flexor carpi radialis. It rests 
in succession on the supinator brevis, pronator radii teres, radial 
origin of the flexor sublimis, flexor longus pollicis, and pronator 
qnSiratus ; and is covered in by the integument and fasciae. At 
^0 wrist it lies against the external lateral ligament and beneath 
the extensor tendons of the thumb; and, in the palm of the hand, 
beneath the flexor tendons. It is accompanied by venae comites ; 
.and is in relation with the radial nerve which lies to the outer side 
of its middle third. 
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Plan of the Relations of the !Bfadial Artery in the Forearm. 

In M’onU 
Deep fascia, 

Supinator longus. 


Outer Side* 
Supinator longus, 
Eadial nerve (middle 
third). 

Behind. 

Supinator brevis, 

Pronator radii tereSj 
Flexor sublimis digitorum, 

Flexor longus pollicis, 

Pronator qiiadratus, 

Eadius. 


Inner Side. 

Pronator radii teres, 
Flexor carpi radialis. 


Eadial Artery. 


The Brcunches of the radial artery may be arranged into three 
groups, corresponding with the three regions— forearm, wrist, and 
hand ; they are — 

Forearm. 

Kecurrent radial. Muscular. 


Wrists 

Superficialis volao. 
Anterior carpal, 

Posterior carpal. 

Sand. 

Princops pollicis, 

Hadialis indicis, 
Interosseous, 


Metacarpal, 
Dorsales pollicis, 
Dorsalis indicis. 

Perforating, 

Becurrent. 


The Radial recurrent branch (radialis recurrens) is given off 
immediately below the elbow ; it ascends in the space between the 
supinator longus and brachialis anticus, sends branches to the 
muscles arising from the external condyle, and inosculates with 
the terminal branches of the superior profunda. 

The Muscular branches are distributed to the muscles of the 
radial border of the forearm. 

The Buj^erjicialis voice (radio-palmaris) is given off by the radial 
artery while at the wrist. It passes between the fibres of the ab- 
ductor pollicis muscle, and inosculates with the termination of the 
ulnar artery, completing the superficial palmar arch. This artery 
is variable in size, being sometimes as large as the contmuation of 
the radial, at other times a mere muscular twig, or entirely want- 
ing; when of large size it supplies the palmar side of the thumb 
and radial side of the index finger. 

The Anterior carpal passes inwards along the lower border of 
the pronator quadratus, and forms an arch by inosculating with the 
anterior caraal branch of the ulnar artery. From this arch twigs 
are given off to supply the wrist-joint. 
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The Poet&nor carpal crosses tlie carpus transversely, and inoscu- 
lates vntli the posterior carpal branch of the ulnar artery. Supe- 
riorly it inosculates with the termina- 
tion of the anterior interosseous ar- 
tery; inferiorly it gives off dorsal in- 
terosseous brancheSf which anastomose 
with the perforating branches of the 
deep palmar arch, and run forward 
upon the dorsal interossei muscles of 
the third and fourth metacarpal 
spaces. 

The Metacarpal or first dorsal inter- 
osseous branch runs forward to the 
metacarpal space between the index 
and middle finger. At the cleft of the 
fingers it inosculates with the palmar 
digital artery, and gives off dorsal col- 
lateral branches. It is joined opposite 
the heads of the interosseous muscle 
by the perforating branch from the 
deep palmar arch. 

The Dor sales pollicis are two small 
branches which run along the sides of 
the dorsal aspect of the thumb. 

The Dorsalis indicis is a very small 
branch which runs along the radial 
border of the metacarpal bone and pha- 
langes of the index finger. 

The Frinceps pollicis (arteria magna 
pollicis), the great artery of the thumb, 
passes along the metacarpal bone of 
the thumb, between the first dorsal 
interosseous (abductor indicis) and 
flexor brevis pollicis to the base of the 
first phalanx ; and, between the two 
heads of the latter muscle, in the 
groove of the tendon of the flexor 

* Arteries of the forearm. 1. Lower part of biceps. 2. Inner condyle of 
humerus with the humeral origin of the pronator radii teres and flexor carpi 
radialis divided across. 3. Deep portion of pronator radii teres. 4. Supinator 
longus. 6. Flexor longus pollicis. 6. Pronator quadratus. 7. Flexor pro- 
fundus digitorum. 8. Flexor earpi ulnaris. 9. Annular ligament with the 
tendons passing beheath it into the palm of the hand j the figure is placed on 
the tendon of the pjalmaris longus, divided close to its insertion. 10. Brachial 
artery. 11. Anastemotica magna inosculating superiorly with the inferior pro- 
funda «*nd inferiorly with the anterior ulnar recurrent. 12. Radial artery, 
13. Radial recurrent inosculating with the superior profunda. 14. Suporficialis 
volse. lo. Ulnar artery, 16. Superficial palmar arch CTving off digital branches 
to thine fingers and a half. 17. Princeps pollicis and radialis indicis. 18. Pos- 
terior ulnar recurrent. W. Anterior interosseous. 20. Posterior interosseous, 
passing through the interc^sseous membrane. 
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lonOTS, it divides into two collateral branches for the palmar 
borders of the thumb. 

The Bdd/iaUe indicia ^ the digital branch of the radial side of 
the index finger, is directed inwards, between the abductor indicis 
and fiexor brevis and adductor pollicis, to the side of the finger, 
along which it runs, forming its radial collateral artery. Near 
its origin it gives off a small branch (more frequently a direct 
branch of the radial), which inosculates with the superficial palmar 
arch. 

The Palmar interoaaeous, three or four in number, are bi anches 
of the deep palmar arch ; they pass forward upon the interossei 
muscles, and inosculate with the digital branches of the superficial 
arch, opposite the heads of the metacarpal bones. 

The Perforating branches, three in number, pass directly 
backwards between the heads of the dorsal interossei muscles, and 
inosculate with the dorsal interosseous arteries. 

The Recurrent branches of the deep palmar arch pass upwards 
in front of the wrist-joint, and inosculate with the arterial arch 
formed by the anterior carpal arteries. 

ULNAR ARTERY. 

The Ulnar artery (uliiaris ; cubitalis), the other and larger 
division of the brachial, crosses the forearm obliquely to the com- 
mencement of its middle third; it then runs down the ulnar side of 
the forearm to the wrist, crosses the annular ligament into the 
hand, and forms the superficial palmar arch (arcus volaris superfi- 
cialis), which terminates by inosculating with the superficialis 
volm. 

Relations . — In the upper or oblique portion of its course it lies 
upon the brachialis anticus and flexor profundus digitorum, and is 
covered in by the superficial layer of muscles of the forearm and 
median nerve. In the second part of its course, it is placed upon 
the flexor profundus and pronator quadratus, lying between the 
flexor carpi ulnaris and flexor sublimis digitorum. While crossing 
the annular ligament it is protected from injury by a strong ten- 
dinous arch, thrown over it from the pisiform bone ; and in the 
palm it rests on the tendons of the flexor sublimis, being covered 
in by the palmaris brevis muscle and palmar fascia. It is accom- 
panied in its course by the venm comites, and is in relation with 
the ulnar nerve for the lower two-thirds of its extent ; the nerve 
lying to its ulnar side. 

Plan of the Relations of the Ulnar Artery. 

In Front. 

Deep fascia, 

Superficial layer of muscles, 

Median nerve. 



360 


INTEHOSSEOUS AETERY. 


In the Hand, 

Tendinous arch from the pisiform bone, 
Palmaris brevis muscle, 

Palmar fascia. 


Inner Side, 

Flexor carpi ulnaris, 

Ulnar nerve (lower two- 
thirds). 


Ulnar Artery. 


Outer Side, 

Flexor sublimis digi- 
torum. 


Behind, 


Brachialis anticus. 
Flexor profundus digitorum. 
Pronator quadratus. 


In the Hand, 

Annular ligament, 

Tendons of the flexor sublimis djgitorum. 


The Branches of the ulnar artery may be arranged, like those of 
the radial, into three groups : 

/Anterior nlnar recurrent, 

Posterior nlnar recurrent. 

Forearm, { Anterior interosseous, 

interosseous, < p^^gterior interosseous. 


Muscular. 

( Anterior carpal, 
Wristf j Posterior carpal, 
I Metacarpal. 




Tlie Anteinor ulno/r recurrent, arising immediately below the 
elbow, ascends in front of the joint between the pronator radii teres 
and brachialis anticus ; it distributes branches to the adjacent 
muscles, and inosculates with the anastomotica magna and inferior 
profunda. The two recurrent arteries frequently anse by a common 
tnmk. 

The Posterior ulnar recurrent, larger than the preceding, arises 
immediately below the elbow-joint, and passes backwards, beneath 
the ori^n of the superficial layer of muscles ; it then ascends be- 
tween the two heads of the flexor carpi ulnaris, lying beneath the 
ulnar nerve, and inosculates with the inferior profunda, anasto- 
motica magna, and interosseous recurrent. 

The Intehosseous artery is a short trunk which arises from the 
ulnar, opposite the bicipital tuberosity of the radius, and passes 
baclcwards to the interosseous membrane, where it divides into the 
anterior and posterior interosseous artery. 

The Anterior interosseous (interossea interna) passes down the 
forearm upon the interosseous membrane, in company with the an- 
terior interosseous nerve, between the flexor profundus digitorum 
and flexor longus poUicis, and behind the pronator quadratus ; it 
then passes through an opening in the interosseous membrane to 
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the back of the wrist, where it inoscnlateB with the posterior carpal 
branches of the radial and nlnar. The anterior interosseous artery 
gives off several muecula/r branches ; nutrient branches to the radius 
and ulna ; a comjpanion hranch to the median nerve (arteria comes 
nervi mediani) *, and at the upper border of the pronator quadratus, 
a small branch, which descends behind that muscle to inosculate 
with the anterior carpal arteries. The median artery is sometimes 
of large size, and occasionally takes the place of the superficial 
palmar arch. 

The Posterior interosseous artery (interossea externa ; perforans 
suprema) passes backwards through an opening between tne upper 
part of the interosseous membrane and the oblique ligament, and 
descends between the superficial and deep layer of muscles of the 
forearm to the back of tne wrist, where it inosculates with the an- 
terior interosseous and posterior carpal branches of the radial and 
ulnar. At its upper part it gives off a recurrent branch, posterior 
interosseous recurrent^ which returns upon the elbow between the 
anconeus, extensor carpi ulnaris and supinator brevis, and anasto- 
moses with the posterior terminal branches of the superior pro- 
funda. 

The Muscular hranclies of the ulnar artery are distributed to the 
muscles of the ulnar border of the forearm. 

The Anterior carpal, a branch of small size, passes outwards 
upon the front of the wrist-joint, and contributes to form the anie^ 
r%or carpal arch by inosculating with the anterior carpal branch of 
the radial artery. 

The Posterior carpal, larger than the preceding, passes beneath 
the tendon of the flexor carpi ulnaris muscle to the back of the 
wrist-joint, where it inosculates with the posterior carpal branch of 
the radial artery, and forms a posterior carpal arch. 

The Metacarpal, often a branch of the preceding, passes along the 
inner border of the metacarpal bone of the little finger, and forms 
the dorsal collateral branch of that finger. 

The Gommunicatlng or deep branch arises close to the annular 
ligament, and dips between the abductor minimi digiti and flexor 
brevis to inosculate with the termination of the deep palmar arch. 
It is accompanied by the deep palmar branch of the ulnar nerve. 

The Digital Branches, four in number, are given off from the 
convexity of the superficial palmar arch. The first and smallest is 
distributed to the ulnar side of the little finger. The other three 
are short trunks, which divide between the heads of the metacarpal 
bones, and form the collateral branch of the radial side of the little 
finger, the collateral branches of the ring and middle finger, and 
the collateral branch of the ulnar side of the index finger. On the 
last phalanx, the collateral arteries communicate and form an arch, 
from which numerous branches are given off to the tip of the 
finger. 

The arteries of the hand are subject to frequent variety of distri- 
bution. 
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Pericardiac, CEsopHa^eal, 

Bronchial, Posterior mediastinal, 

Intercostal. 

The Pericardicbc arteries are a few small and irregular branches 
distributed to the pericardium. 

^ The Beonchial arteries, generally three in number, one for the 
right lung and two for the left, vary both in size and origin ; the 
right often proceeding from a short trunk common to it and one of 
the left bronchial branches, or from the first aortic intercostal. 
They take their course to the back of the root of the lung, and 
accompany the ramifications of the bronchial tubes through its sub- 
stance ; giving twigs also to the bronchial glands, oesophagus, and 
pericardium. 

The (Esophageal arteries (oesophageeo), five or six in number, 
arise from the anterior part of the aorta, and are distributed to the 
oesophagus, establishing a chain of anastomoses along that tube: 
the superior inosculate with the bronchial arteries, and with oeso 
phageal branches of the inferior thyroid arteries ; the inferior with 
similar branches of the phrenic and gastric arteries. 

The Posterior 'mediastinal arteries arc small twigs distributed to 
the lymphatic glands and cellular tissue of the posterior medias- 
tinum. 

The Intercostal, or posterior intercostal arteries (intercostales 
inferiores), arise from the posterior part of the aorta ; they are ten 
in number at each side, the first intercostal space being supplied by 
the superior intercostal artery, a branch of the subclavian. The 
right intercostals are longer than the left, on accoimt of the position 
of the aorta. They ascend somewhat obliquely from their origin, 
and cross the vertebral column behind the thoracic duct, vena 
azygos major, and sympathetic nerv^e, to the intercostal spaces ; the 
left passing beneath the superior intercostal vein, vena azygos minor 
and sympathetic. In the intercostal space, or rather on the external 
intercostal muscle, each artery gives off a dorsal hranch, which 
passes back between the transverse processes of the vertebrae, lying 
intemaDy to the middle costo-transverse ligament, and divides inio 
a spinal branch, which supplies the spinal cord and vertebrm, and 
a muscular branch, distributed to the muscles and integument of 
the back. The intercostal artery then comes into relation with its 
vein and nerve, the former being above, the latter below, and as- 
cends obliquely to the lower border of the rib, with which it comes 
into relation near the angle of the bone. It then runs along the 
lower border of the rib, lying between the two planes of intercostal 
muscles to the front of the chest, where i 'inosculates with the 
superior anterior intercostal branch of the interna Imammary. 

Besides the dorsal branch and several small muscular branches, 
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the interco^al artery, at about the middle of its course, gives off a 
large wferior branchy which runs along the upper border of the 
rib below to the fore part of the chest, and inosculates with ihe in- 
ferior anterior intercostal branch of the internal mammary. 

While between the two planes of intercostal muscles, the inter- 
costal artery is protected from pressure by little tendinous arches 
thrown across it and attached by each extremity to the bone. The 
upper pair of intercostal arteries inosculate with the superior inter- 
costals of the subclavian ; the lower intercostals anastomose with 
' the lumbar and epigastric arteries in the parietes of the abdomen. 
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Phrenic. 

( Gastric, 
Coeliac axis, ] Hepatic, 
( Splenic, 

Superior mesenteric, 
Spermatic, 


Inferior mesenteric, 
Snpra-renal, 

Penal, 

Lumbar, 

Sacra media. 


The Phrenic arteries (phrenicae ; diaphragmaticae) are given off 
(frequently by a common trunk) from the anterior part of the aorta 
as soon as that vessel has emerged through the aortic opening. 
Passing obliquely outwards on the under surface of the diaphragm, 
each artery divides into two branches, an infernal hranch^ which 
runs forwards and inosculates with its fellow of the opposite side in 
front of the oesophageal opening; and an external branclif which 
proceeds outwards towards the great circumference of the muscle, 
and sends branches to the supra-renal capsules. The phrenic 
arteries inosculate with branches of the internal mammary, inter- 
costal, epigastric, oesophageal, gastric, hepatic, and supra-renal ar- 
teries. They are not unfrequently derived from the cceliac axis, or 
from one of its divisions, and sometimes they give origin to the 
supra-renal arteries. 

The CcELiAC AXIS (coeliaca ; KoiXi'a, ventriculus) is the first single 
trunk given off by the abdominal aorta. It arises opposite the 
upper border of the first lumbar vertebra, is about half an inch in 
length, and divides into three large branches, gastric, hepatic, and 
splenic. 

Relations . — ^The trunk of the coeliac axis has in relation with it, 
in fronts the lesser omentum ; on the rhjht side^ the right semi- 
lunar ganglion and lobus Spigelii of the liver ; on the left side, the 
left semilunar ganghon and cardiac portion of the stomach ; and 
helow, the upper border of the pancreas and lesser curve of the 
stomach. It is completely surrounded by the solar plexus. 

The Gastric artery (coronaria ventriculi), the smallest of the 
three branches of the coeliac axis, ascends between the two layers 
of the lesser omentum to the cardiac orifice of the stomach, then 
runs along the lesser curvature to the pylorus, and inosculates 
with the pyloric branch of the hepatic. It is distributed to the 
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lower extremity of tlie oesophagus and lesser curve of the stomach i 
and anastomoses with the oesophageal arteries, vasa brevia of the 
splenic artery, and pyloric branch of the hepatic artery. 

The Hepatic aeteky (hepatica) curves forward, and ascends 

along the right border of 
the lesser omentum to 
the liver, where it divides 
into two branches (right 
and left), which enter the 
transverse fissure, and 
are distributed along the 
portal canals to the right 
and left lobes. f It is in 
relation, in the right bor- 
der of the lesser omen- 
tum, with the ductus 
communis choledochus 
and portal vein, and is 
surrounded by the hepa- 
tic plexus of nerves, and 
numerous lymphatics. 
There are sometimes two 
hepatic arteries, in which 
case one is derived from 
the superior mesenteric. 

The Branches of the 
hepatic artery are, the 
Pyloric, 

Gastro-duodenalis, 

Gastro-epiploica dex- 
tra, 

Pancreatico-duodena- 
lis superior. 

Cystic. 

The Pyloric branch, 
given ofi* from the he- 
patic near the pylorus, 
is distributed to the commencement of the duodenum and to the 

* Abdominal aorta with its branches. 1. Phrenic arteries. 2. Cceliac axis. 
3. Gastric artery. 4. Hepatic artery, dividing into right and left hepatic 
branches. 6. Splenic artery, passing outwards to the spleen. 6. Supra-renal 
artery of the right side. 7. Right renal artery, longer than the left, passing 
outwards to the right kidney. 8. Lumbar arteries, 9. Superior mesenteric 
artery. 10. The two spermatic arteries. 11. Inferior mesenteric artery. 
12. Sacra media. 13. Common iliacs. 14. Internal iliac, right side. 15, Ex- 
ternal iliac. 16. Epigastric artery. 17. Circumflexa ilii. 18. Common femoral 
arte^, dividing into femoralis superflcialis and profunda. 

t For the mode of distribution of the hepatic artery within the liver, see 
the “ Structural Anatomy ” of that organ in the Chapter on the Viscera. 
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lesser curve of tlie stomach, where it inosculates with the gastric 
artery. 

The Oastro’duodenalis artery is a short but large trunk, which 
descends behind the pylorus, and divides into two branches, the 
gastro-epiploica dextra, and pancreatico-duodenalis superior. Pre- 
viously to its division it gives off some inferior pyloric branches to 
the small end of the stomach. 

The Gastro-epiploica dextra nins along the great curve of the 
stomach lying oetween the two layers of the great omentum, and 
inosculates at about its middle with the gastro-epiploica sinistra, a 
branch of the splenic artery. It siipplies the greater curve of the 
stomach and great omentum ; hence its name. 

The Fancreatico-duodenalis superior curves along the fixed 


Fig. 205.* 



* Branches of the cooliac axis. 1. Liver. 2 Its transverse fissmu 3. Gall - 
bladder. 4. Stomach. 5. (Esophagus. G. Pylorus. 7. Duodenum, descend- 
ing portion, 8. Transverse portion of tho duodenum. 9. Pancreas. 10. Spleen. 
11. Aorta. 12. Oooliac axis. 13. Gastric artery. 14. Hepatic artery. 15. Its 
pyloric branch. 16. Gastro-duodonalis. 17. Gastro-epiploica dextra. 18. Pan- 
creatico-duodenalis, inosculating with the inferior pancreatico-duodenalis. 
19. Division of the hepatic artery into right and left branches ; tho right 
giving off the cystic branch. 20. Splenic arteiy, traced by dotted lines behind 
the stomach to the spleen ; Ihe figure rests on the aorta. 21. Gastro-epiploica 
sinistra, inosculating along the great curvature of the stomach with the 
gastro-epiploica dextra. 22. Pancreatica raagna. 23. Vasa breria to the 
great end of the stomach, inosculating with the gastric artery. 24. Superior 
mesenteric artery, emerging from between the pancreas and ti-ansverse portion 
of the duodenum. 
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border of the duodenum, partly concealed by the attachment of 
the pancreas, and is distributed to the pancreas and duodenum. 
It inosculates inferiorly with the inferior pancreatico-duodenalis 
and pancreatic branches of the superior mesenteric artery. 

The Oyetic artery^ generally a branch of the right hepatic, is of 
small size, and ramifies between the coats of the gall-bladder, pre- 
viously to its distribution to the mucous membrane. 

The Splenic aetery (splenica ; lienalis), the largest of the three 
branches of the coehac axis, passes horizontally to the left along 
the upper border of the pancreas, and divides into five or six large 
branches (r. splenici), which enter the hilum of the spleen, and are 
distributed to its structure. In its course the vessel is tortuous 
and serpentine, frequently making a complete turn upon itself. It 
lies in a narrow groove in the upper border of the pancreas, and is 
accompanied by the splenic vein which lies beneath it, and by the 
splenic plexus of nerves. 

The Branches of the splenic artery are, the 

Pancreatic® parv®, Yasa brevia, 

Pancreatica magna, Gastro-epiploica sinistra. 

The Pancreatica parvcB are numerous small branches distributed 
to the pancreas, as the splenic artery runs along its upper border. 
One of these, larger than the rest, follows the course of the pan- 
creatic duct, and as called pancreatica magna. 

The Vasa brevia (gastric® breves) are five or six branches of 
elmall size which pass from the extremity of the splenic artery and 
its terminal branches, between the layers of the gastro-splenic 
omentum, to the great end of the stomach, to which they are dis- 
tributed, inosculating with branches of the gastric artery and 
gastro-epiploica sinistra. 

The Gastro-epiploica sinistra appears to be the continuation of 
the splenic artery ; it passes forwards from left to right, along the 
great curve of the stomach, Ipng between the layers of the great 
omentum, and inosculates with the gastro-epiploica dextra. It is 
distributed to the greater curve of the stomach and great omentum. 

The Superior mesenteric artery (mesenterica vel mesaraica 
superior), the second of the single trunks, and next in size to the 
coeliac axis, arises from the aorta immediately below that vessel, 
and behind the pancreas. It passes forwards between the pan- 
creas and transverse duodenum, and descends within the layers of 
the mesentery, to the right iliac fossa, where it terminates, much 
reduced in size. In its course it forms a curve, the convexity being 
to the left, the concavity to the right ; is in relation near its com- 
mencement with the portal vein ; and is accompanied by two veins, 
and the superior mesenteric plexus of nerves. 

The Branches of the superior mesenteric artery are — 
Pancreatico-duodenalis Peo-colica, 

inferior, CoHca dextra, 

Yasa intestini tenuis, Colica media. 
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The PaTKyrecdico-duodenalia inferior is a small branch which 
arises from the superior mesenteric while behind the pancreas, and 
curves upwards along the Ime of junction of the pancreas and duo- 

Fig 206 * 



denum. It supplies both those organs, and mosculates with the 
pancreatico^duodenahs branch of the hepatic 

The Vasa intestim ten ms arises from the convexity of the supe- 
rior mesenteric artery They vary from fifteen to twenty in num- 
ber, and are distributed to the small intestine from the duodenum 
to the termination of the ileum. In their course between the layers 
of the mesentery, they form a series of arches by the inosculation 

* Course and distnbution of the superior niesentenc artery. 1. Descending 
portion of the duodenum. 2. Transverse portion 3. Pancreas 4. Jepmum 
5. Ileum 6 Ctecum and appendix vermiformis 7. Ascending colon. 8 Trans- 
verse colon. 9. Descending colon. 10 Superior mesenteric artery. 11. Colica 
media. 12, The branch which inosculates with the colica sinistra. 13 
creatioo-duodenalis inferior. 14. Colica dextra, 15 Deo-cohea. 16, 16. Vasa 
intestim tenuis. 
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of their larger branches; from these are developed secondary 
arches, and from the latter a third series of arches, from which the 
branches arise which are distributed to the coats of the intestine. 
From the middle branches a fourth and sometimes even a ^th 
series of arches is produced. By means of these arches a direct 
communication is established between all the branches given off 
from the convexity of the superior mesenteric artery ; the upper 
branch inosculates with the inferior pancreatico-duodenalis ; the 
lower with the ileo-colica. 

The Ileo-colic artery is the last branch given off by the concavity 
of the superior mesenteric. It descends to the right iliac fossa, 
and divides into branches which communicate and form arches, 
from which branches are distributed to the termination of the ileum, 
caecum, and commencement of the colon. This artery inosculates 
on the one hand with the termination of • the mesenteric trunk ; on 
the other, with the cohca dextra. 

The Colica dextra arises from about the middle of the concavity 
of the superior mesenteric, and passing outwards behind the peri- 
toneum, divides into branches which form arches, and are distri- 
buted to the ascending colon. Its descending branches inosculate 
with the ileo-colica, the ascending with the colica media. 

The Colica media arises from the vmper part of the concavity of 
the superior mesenteric, and passes forward between the layers of 
the transverse mesocolon, where it forms arches, and is distributed 
to the transverse colon. It inosculates on the right with the colica 
dextra ; on the left, with the colica sinistra, a branch of the inferior 
mesenteric artery. 

The Spermatic arteries (spermatic® internae) are two small 
vessels which arise from the front of the aorta below the superior 
mesenteric ; from their origin each artery passes obliquely outwards, 
and accompanies the corresponding ureter along the front of the 
psoas muscle to the border of the pmvis, where it is in relation with 
the external iliac artery. It is then directed outwards to the in- 
ternal abdominal ring, and follows the course of the spermatic cord 
along the spermatic canal and through the scrotum to the testicle, 
to which it is distributed. The right spermatic artery lies in front 
of the vena cava, and both vessels are accompanied by veins and by 
the spermatic plexuses of nerves. 

The spermatic arteries in the female {ovarian) descend into the 
pelvis and pass between the two layers of the broad ligaments of 
the uterus, to be distributed to the broad ligaments, ovaries. Fal- 
lopian tubes, and round ligaments ; along the latter th^ are con- 
tinued to the inguinal canal and labium at each side. They inos- 
culate with the uterine arteries. 

The Inferior mesenteric artery (mesenterica inferior), smaller 
than the superior, arises from the abdominal aorta, about two inches 
below the origin of the latter vessel, and descends between the 
layers of the left mesocolon, to the left hiac fossa, where it divides 
into three hrcmches : 



mPERIOlt MBSENTEEIO ABTEKY. 


3e9 


Oolioa sinistra. Sigmoid, 

Superior liaBmorrlioidal. 

The CoUca einistra (superior) is distributed to the descending 
colon ; it passes upwards and outwards behind the peritoneum, and 

Fig. 207.< 



divides into two branches, one of which (ramus auastomoticus) 
ascends to inosculate with the colica media, while the other descends 

* Branches of the inferior mesenteric artery. 1, 1. The superior mesen- 
teric, and small intestines turned over to the right side. 2. Caecum and 
ap^ndix cseci. 8. Ascending colon. 4. Transverse colon raised upwards. 
8. descending colon. 6. Sigmoid flexure. 7, Bectum. 8. Aorta- 9. In- 
ferior mesenteric artery. 10. Colica sinistra, inosculating witn, 11, colica 
media. 12, 12. Sigmoid branches. 18. Superior heemorrhoidal artery. 
14, Pancreas. 16, Descending portion of the duodenum. 
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to commumoate with the sigmoid branch. The inosculation of the 
oolica sinistra with the colica media is the largest arterial anasto- 
mosis in the body. 

The Sigmoid curtery (colica sinistra inferior) passes obliquely 
outwards behind the peritoneum and divides into branches which 
form arches, and are distributed to the sigmoid flexure of the colon. 
The superior branch inosculates with the colica sinistra, the inferior 
with the superior hsemorrhoidal artery. ^ 

The Sui)erioi' hcemorrhoidal artery is the continuation of the 
inferior mesenteric. It crosses the ureter and left common iliac 
artery, and descending between the two layers of the mesorectum, 
is distributed to the rectum as far as its middle, anastomosing with 
the middle and inferior hsemorrhoidal arteries. 

The SuPRA-KENAL (suprarenales ; capsulares) are two small 
vessels which arise from the aorta immediately above the renal 
arteries, and are distributed to the supra-renal capsules. They are 
sometimes branches of the phrenic or of the renal arteries. 

The Eenal abtebies (renales ; emulgentes) are two large trunks 
given ofl* from the sides of the aorta immediately below the superior 
mesenteric artery ; the right is longer than the left, on account of 
the position of tne aorta, and passes behind the vena cava to the 
kidney of that side. The lefi is somewhat higher than the right. 
They divide into several large branches previously to entering the 
kidney, and ramify very minutely in its vascular portion. The 
renal arteries supply several small branches to the supra-renal 
capsules, and one to the ureter. 

The Lumbar arteries (lumbales) correspond with the inter- 
costals in the chest ; they are four or five in number at each side, 
curve around the bodies of the lumbar vertebrae beneath the psoas 
muscles, and divide into two branches ; one, dorsal branchy passes 
backwards between the transverse processes, and is distributed to 
the vertebrae and spinal cord and muscles of the back ; the other, 
parietal branchy taking its course behind the quadratus lumborum, 
supplies the abdominal muscles, and inosculates with branches of 
the internal mammaiy and epigastric artery. The first lumbar 
artery runs along the lower border of the last rib ; the last, along 
the crest of the ilium. In passing between the psoas muscle and 
the vertebraa, they are protected by a series of tendinous arches, 
which defend them and the communicating branches of the sym- 
pathetic nerve from pressure, during the action of the muscle. 

The Sacra media arises from the posterior part of the aorta at 
its bifurcation, and descends along the middle of the anterior sur- 
face of the jsacrum to the first piece of the coccyx, where it termi- 
nates by inosculating with the lateral sacral arteries. It distributes 
branches to the rectum and anterior sacral nerves, and inosculates 
at either side with the lateral sacral arteries. 

Varieties in the Branches of the Abdominal Aorta. — The phrenic 
arteries are very rarely both derived from the aorta. One or both 
^ay be branches of the coeliac axis ; one may proceed from the 
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gastric artery, from tlie renal, or from the upper lumbar. There 
are occasionally three or more phrenic arteries. The ooeliac axis is 
variable in length, and gives off its branches irregularly. There 
are sometimes two or even three hepatic arteries, one of which may 
be derived from the gastric or from the superior mesenteric. The 
colica media is sometimes derived from the hepatic artery. The 
spermatic arteries are variable both in origin and number. The 
right spermatic may be a branch of the renal; the left, of the 
inferior mesenteric. The supra-renal arteries may be derived from 
the phrenic or renal arteries. The renal arteries present several 
varieties in number ; there may be three or even four on one side, 
and one only on the other. When there are several renal arteries 
on one side, one may arise from the common iliac artery, from the 
front of the aorta near its lower part, or from the internal iliac. 

COMMON ILIAC ARTERIES. 

The abdominal aorta divides opposite the fourth lumbar vertebra 
into the two common iliac arteries. Sometimes the bifurcation 
takes place as high as the third, and occasionally as low as the fifth. 
The common iliac arteries {IUoccb communes vel primitivce) are 
about two inches in length ; they diverge from the termination of 
the aorta, and pass downwards and outwards at each side to the 
margin of the pelvis, opposite the sacro-iliac symphysis, where they 
divide into the internal and external iliac. In ola persons the com- 
mon iliac arteries are more or less dilated and curved in their 
course. The right artery is somewhat longer than the left, and 
forms a more obtuse angle with the termination of the aorta; the 
angle of bifurcation is greater in the female than in the male. 

Relations, — The relations of the two arteries are different at the 
two sides of the body. The right common iliac is in relation in 
front with the peritoneum, and is crossed at its bifurcation by the 
ureter. It is in relation behind with the two common iliac veins, 
and externally with the psoas magnus. The left is in relation in 
front with the peritoneum, and is crossed by the rectum and 
superior hsemorrhoidal artery, and, at its bifurcation, by the ureter. 
It is in relation behind with the left common iliac vein, and 
externally with the psoas magnus. 

The Internal iliac artery {iliaca interna; hypogasfrica) is 
a short trunk, varying in length from an inch to two inches.^ It 
descends obliquely forwards to a point opposite the upper margin of 
the great sacro-ischiatic foramen, where it divides into an anterior 
and a posterior trunk. In the foetus, the internal iliac artery, under 
the name of hypogastric or umbilical, is continued onwards by the 
side of the fundus of the bladder to near its apex, whence it ascends 
by the side of the linea alba and urachus to the umbilicus, whore it 
becomes the true umbilical artery. Alter birth, this artery ceases 
to be pervious beyond the side oi the bladder, and the obliterated 
portion is Converted into a fibrous cord. The projection of the two 

B s 2 
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cords on the inner wall of the abdomen causes the depression at 
each sid^ which goes by the name of peritoneal foesa, 

BelcUions.^ThiB artery rests externally on the sacral plexus and 

Fig. 208.* 



origin of the pyrifonnis muscle ; posteriorly it is in relation with the 
internal iliac vein, and anteriorly with the ureter. 

Brcuaches . — The branches of the anterior trunk are, the 

Superior vesical, Yaginal, 

Inferior vesical, Obturator, 

Middle hmmorrhoidal, Ischiatic, 

Uterine, Internal pudic. 

The branches of the posterior trunk are, the 

Uio-lumbar, Lateral sacral. 

Gluteal. 

The Superior vesical arteries are three or four small branches, 
which proceed from the pervious portion of the umbilical artery. 
They are distributed to the upper and middle part of the bladder. 
From one of these there passes off a small artery, the deferential^ 
which accompanies the vas deferens along the spermatic cord. 

♦ Iliac arteries. 1. Aorta. 2. Loft common iliac artery, 3. External 
iliac. 4. Epigastric artery. 5. Circnmflexa ilii. 6. Internal iliac artery. 
7. Its anterior trunk. 8. Its posterior trunk. 9. The pervious portion of 
the umbilical artery giving off (10) the superior vesical artery. 11. Internal 
pudic artery passing beliind the spine of the ischium (12) and lesser sacro- 
ischiatic ligament. 13. Middle hsemorrhoidal artery. 14. Ischiatic artery, 
also passing behind the anterior sacro-ischiatic ligament to escape from the 
pelvis. 16. Ilio-lumbar ascending to inosculate with the circumflexa ilii artery 
(5) and form an arch along the crest of the ilium. 17. Obturator artery. 
18. Lateml sacral. 19. Gluteal artery passing through the upper part of the 
great sacro-ischiatic foramen. 20. Sacra media. 21. Right common iliac 
artery out short. 22. Femoral artery. 
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The Inferior vesical, somewhat larger than the preceding, passes 
down upon the side of the bladder to its base, and is distriouted to 
that region, the vesiculee seminales, and prostate gland. 

The Middle hcemorrhoidal artery, frequently a branch of the 
receding, passes downwards to the rectum, to which it is distri- 
uted, inosculating with the superior and inferior hsemorrhoidal 
arteries. In the female it distributes branches to the vagina. 

The Uterine artery passes inwards between the layers of the 
broad ligament to the neck of the uterus, and ascends in a tortuous 
course along its lateral border. It gives branches to the vagina, 
lower part of the bladder. Fallopian tube (fubaria), ovary (ovaria), 
and round ligament, and inosculates with the spermatic or ovarian 
artery. According to Weber the ovarian branch of the uterine is 
the special artery of the ovary. 

The Vaginal artery corresponds in position with the inferior 
vesical, and is distributed to the vagina and neighbouring parts of 
the bladder and rectum. 

The Obtu BATOR artery (obturatoria ; arising frequently from 
the posterior trunk of the internal iliac) passes forwards from the 
anterior trunk, a little below the brim of the pelvis, to the upper 
border of the obturator foramen. Escaping from the pelvis through 
a tendinous arch formed by the obturator membrane, it divides into 
two branches, internal and external. 

Its branches within the pelvis are : an iliac branch, which sup- 
plies the bone of the iliac fossa, and inosculates with the ilio-lumbar 
artery ; and a pubic branch which is given off close to the obturator 
foramen, and inosculates with its fellow of the opposite side, behind 
the pubes, and with the pubic branch of the epigastric artery. 

The internal branch curves inwards around the bony margin of 
the obturator foramen, and 
distributes twigs to the obtu- 
rator and adductor muscles, 
inosculating with the internal 
circumflex artery of the fe- 
moral. 

The external branch 'winds 
around the outer margin of 
the obturator foramen to the 
space between the gemellus in- 
ferior and quadratus femoris, 
where it inosculates with the 
ischiatic artery. In its course 
it inosculates also with the in- 
ternal circumflex, and sends a 
small branch through the notch 
in the acetabulum {ramus acetabuli) to supply the hgamentum 
teres. 

* Irregular origin of obturator artery from epigastric, 2nd variety internal 
to crural ring (from Wood “ On Rupture ”). 
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The obturator artery sometimes arises from the external iliac, 
bnt more fi^uently from the epigastric branch of that artery, in 
which case it runs down directly to the obturator foramen, either 
on the outer or inner side of the crural ring, — if to the inner side it 
is in contact with G-imbernat’s ligament, and is in danger in the 
operation for femoral hernia ; fortunately it is but rarely found in 
this dangerous position. 

The IscHiATic AUTEBY (ischiadica ; glutaea inferior) is the larger 
of the two terminal branches of the anterior division of the internal 
iliac. It passes downwards in front of the pyriformis and sacral 
plexus of nerves, lying internally to the pudic artery, to the lower 
part of the great ischiatic foramen, where it escapes from the pelvis 
between the inferior border of the pyriformis and coccygeus. It 
then descends in the space between the trochanter major and tube- 
rosity of the ischium in company with the ischiatic nerves, and 
divides into several branches, the principal of which are, coccygeal, 
comes nervi ischiatici, and muscular. 

The Coccygeal branch pierces the great sacro-ischiatic ligament, 
and is distributed to the coccygeus and levator ani, and to the in- 
tegument around the anus and coccyx. 

The Comes nervi ischiatici is a slender branch, which accom- 
panies the great ischiatic nerve extending as far as the lower part 
of the thigh. 

The Muscular branches supply the muscles of the posterior part 
of the hip and thigh, and inosculate with the internal and external 
circumdex arteries, obturator, and superior perforating ; some 
branches are also sent to the hip-joint. 

The Internal pudic artery (pudenda interna) the other terminal 
branch of the anterior trunk of the internal iliac, descends exter- 
nally to the ischiatic artery to the lower part of the great ischiatic 
foramen. It emerges from the pelvis through the great sacro- 
ischiatic foramen between the lower border of the pyriformis and 
the coccygeus, crosses the spine of the ischium, and re-enters the 
pelvis through the lesser sacro-ischiatic foramen ; in the next place 
it passes forward on the internal obturator muscle to the ramus of 
the ischium, being situated at about an inch from the margin of 
the tuberosity, and bound down by the obturator fascia ; it then 
ascends by the side of the ramus of the ischium and pubes, and 
near the symphysis pubis pierces the triangular ligament of the 
perineum and divides into two terminal branches, arteria corporis 
cavemosi, and arteria dorsalis penis. 

Branches . — The branches of the internal pudic artery within the 
pelvis are several small ramuscules to the levator am and sacral 
nerves; and occasionally a branch which takes the place of the 
inferior vesical or middle hsemorrhoidal artery. 

The branches given off externally to the pelvis are, the 
Inferior hasmorrhoidal. Artery of the bulb, 

Superficial perineal. Artery of the corpus cavemosum, 
(Transverse perineal), Artery of the dorsum of the penis. 
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The Inferior hcemorrhoidal arteries (extemee) are three or four 
small branches, given off by the internal pndio while behind the 

Fig. 210 • 



tuberosity of the ischium. They cross the ischio-rectal fossa, and 
are distributed to the anus and to the muscles and integument of 
the anal region of the perineum, anastomosing with the branches 
of the middle hsemorrhoidal. 

The Superficial perineal artery (perinaea) is given off near the 
attachment of the crus penis ; it pierces the connecting layer of the 
perineal fascia and triangular ligament, and runs forward across 
the transversus perinei muscle, and along the groove between the 
accelerator urinse and erector penis to the septum scroti, upon which 
it ramifies under the name of arteria septi. It distributes branches 
to the scrotum (scrotales posteriores) and perineum. One of the 
latter, larger than the rest, crosses the perineum, resting on the 
transversus perinei muscle, and is named the transversa perinei. 
There are often two superficial perineal arteries. 

* Arteries of the perineum ; on the right side tho superficial arteries are 
seen, on the left the deep. 1. The penis ; the crus penis of the left side is cut 
through. 2. Acceleratores urinaa muscles, enclosing the bulbous portion of the 
corpus spongiosum. 3. Erector penis, spread out upon the crus penis of the 
right side. 4. Anus, surrounded by the sphincter ani. 5. Kamus of ischium 
and pubes. 6. Tuberosity of ischium. 7. Lesser sacro-ischiatic ligament, 
attached by its small extremity to the spine of the ischium. 8. Coccyx. 9. In- 
ternal pudic artery, crossing the spine of the ischium, and entering the peri- 
neum. 10. Inferior hsemorrhoidal branches. 11. Superficialis perinei artery, 
giving off a small branch, transversa perinei, upon the transversus perinei 
muscle. 12. The same artery on the left side cut off. 13. Artery of the bulb. 
14. The two terminal branches of the internal pudic artery ; one is seen enter- 
ing the divided extremity of the crus penis, the artery of the corpus caverno- 
sum; the other, the dorsalis penis, ascends to the dorsum of the organ. 
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The Artery of the Jmlh (bulbo-nretliralis) is given off from tLe 
pndic nearly opposite the opening for the transmission of the 
urethra ; it passes almost transversely inwards behind the trian- 
gnlar ligament, and pierces that ligament to enter the corpus spon- 
giosum at its bulbous extremity. It is distributed in the corpus 
spongiosum. 

The Artery of the corpus cavemosum (profunda penis) pierces 
the crus penis, and runs forward in the interior of the corpus caver- 
* nosum, by the side of the septum pectiniforme. It ramifies in the 
parench^a of the venous structure of the corpus cavern osum. 

The Dorsal artery of the penis (dorsalis penis) ascends between 
the two crura and symphysis pubis to the dorsum penis, and runs 
forward through the suspensory ligament, in the groove of the 
corpus cavernosum, to the glans, distributing branches in its course 
to the body of the organ and integument. 

The Internal pldic artery in the female is smaller than in the 
male ; its branches, with their distribution, are, in principle, the 
same. The superficial perineal artery supplies the analogue of the 
lateral half of the scrotum, namely, the greater labium. The artery 
of the bulb suppHes the commencement of the vagina; the artery 
of the corpus cavernosum, the cavernous body of the clitoris ; and 
the arteria dorsalis clitoridis, the dorsum of that organ. 

Branches of the posterior trtmh. 

The Ilio-lxjmbak aetery (ileo-lombalis) ascends beneath the ex- 
ternal iliac vessels and psoas muscle, to the posterior part of the 
crest of the ilium, where it divides into two branches, a lumbar 
branch which supplies the psoas and quadratus lumborum, and 
sends a ramuscule through the fifth intervertebral foramen to the 
spinal cord and its membranes ; and an iliac branch (r. transver- 
salis) which crosses the iliac fossa to the crest of the ilium, and 
inosculates with the lumbar arteries and circumflexa ilii ; in its 
course it distributes branches to the iliacus and abdominal muscles. 

The Lateral sacral arteries (sacrales laterales) are generally 
two in number on each side, superior and inferior. The superior 
passes inwards to the first sacral foramen, and is distributed to the 
contents of the spinal canal, from which it escapes by the posterior 
sacral foramen, and supplies the integument of the dorsum of the 
sacrum. The inferior passes down by the side of the anterior 
sacral foramina to the coccyx ; it first pierces and then rests on the 
origin of the pyriformis, and sends twigs into the sacral canal to 
supply the sacral nerves. Both arteries inosculate with each other 
and with the sacra media. 

The Gluteal artery (glutaea superior) is the continuation of the 
posterior trunk of the internal iliac ; it passes backwards between 
the lumbo-sacral and first sacral nerve through the upper part of 
the great sacro-ischiatic foramen and above the pyriformis muscle, 
and divides into three branches, superficial, deep superior, and deep 
inferior ; while within the pelvis it gives off some muscular twigs to 
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the iliacns and pyriformis, and at its escape from the pelvis, a 
nutritious artery to the ilium. 

The Superficial hromch passes backwards between the glntens 
maximus and medins, and is distributed to the gluteus maximus 
and to the integument of the gluteal and sacral region. 

The Deep superior hranch passes forwards along the superior 
curved line of the ilium, between the gluteus medius and minimus 
to the anterior superior spinous process, where it inosculates with 
the superficial circumfiexa ilii and external circumfiex of the femoral. 
There are frequently two arteries occupying the place of this 
branch. 

The Deep inferior branches, two or three in number, cross the 
gluteus minimus obliquely to the trochanter major, where they in- 
osculate with branches of the external circumflex and ischiatic 
artery, and send branches through the gluteus minimus to supply 
the capsule of the hip -joint. 

Varieties in the branches of the Internal iliac. — The most im- 
portant of the varieties occurring among these branches is the origin 
of the dorsal artery of the penis from the internal iliac or ischiatic. 
The artery in this case passes forwards by the side of the prostate 
gland, and through the upper part of the transverse ligament of the 
perineum. It would be endangered in the operation of lithotomy. 
The dorsal artery of the penis is sometimes derived from the ob- 
turator, and sometimes irom one of the external pudic arteries. 
The artery of the bulb, in its normal course, passes almost trans- 
versely inwards to the corpus spongiosum. Occasionally, however, 
it is so oblique in direction as to render its division in lithotomy 
unavoidable. 

The External iliac artery (lllaca externa; cruralis iJiaca), 
of each side, passes obliquely downwards along the inner border of 
the psoas muscle, from opposite the sacro-iliac symphysis to the 
femoral arch, where it becomes the femoral artery. 

Relations. — It is in relation in front with the spermatic vessels, 
peritoneum, and a thin layer of fascia, derived from the iliac fascia, 
which surrounds the arteiy and vein. At its commencement it is 
crossed by the ureter, and near its termination by the genital 
branch of the genito-crural nerve and the circumfiexa ilii vein. 
Externally it lies against the psoas muscle, from which it is sepa- 
rated by the iliac fascia ; and posteriorly it is in relation with the 
external iliac vein, which, at the femoral arch, becomes placed to 
its inner side. The artery is surrounded by lymphatic vessels and 
several glands 

Branches . — Besides several small twigs which supply the lym- 
phatic glands and psoas muscle, the external iliac gives off two 
branches, the 

Epigastric, Circumfiexa ilii. 

The Epigastric artery (epigastrica) arises from the front of the 
external iliac near Poupart’s ligament ; and passing inwards between 
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the peritonetim and transversalis fascia, ascends obliquely to tbe 
sbeatb of tbe rectus. It enters that sbeatb near its lower third, 
passes upwards behind the rectus muscle, to which it is distributed, 
and, in the substance of that muscle, inosculates, near the ensiform 
cartilage, with the termination (superior epigastric) of the internal 
mammary artery. It lies internally to the internal abdominal ring 
and immediately above the femoral ring, and is crossed near its 
origin by the vas deferens in the male, and the round ligament in 
the female. 

The branches of the epigastric artery are, 

A cremaeteric branch (spermatica externa) which accompanies 
the spermatic cord, and after supplying the cremaster muscle inos- 
culates with the spermatic artery. 

A pubic branch which is distributed behind the pubes, and sends 
a small branch of communication downwards to the obturator 
artery. 

Muscular branches which pass outwards between the abdominal 
muscles, and inosculate with the circumflexa ilii, lumbar, and in- 
ferior intercostal arteries. 

Superficial branches which pierce the rectus muscle, and are dis- 
tributed to the integument of the abdomen. 

"^e epigastric artery forms a prominence of the peritoneum, 
which divides the inguinal fossa into an internal and external por- 
tion ; it is from the former that direct inguinal hernia issues, and 
from the latter, oblique inguinal hernia. 

The Circumflexa ilii arises from the outer side of the external 
iliac, a little below the epigastric artery. It ascends obliquely 
along Poupart’s ligament, and curving around the crest of the ihum, 
inosculates with the ilio-lumbar and inferior lumbar artery. In its 
course the artery pierces the crural sheath and then lies between the 
transversalis muscle and fascia ; near its termination it pierces the 
transversalis muscle and becomes placed between it and the internal 
oblique. Opposite the anterior superior spinous process of the 
ilium, it gives off a large ascending branch, wliich passes upwards 
between the internal oblique and transversalis, and divides into 
numerous branches which supply the abdominal muscles, and inos- 
culate with the inferior intercostal and the lumbar arteries. 

FEMORAL ARTERY. 

Emerging from beneath PouparPs ligament, the external iliac 
artery enters the thigh and becomes the common femoral. ^ The 
common femoral artery (femoralis ; cruralis) passes down the inner 
side of the thigh, from Poupart’s ligament, at a point midwav be- 
tween the anterior superior spinous process of the ilium and the 
symphysis pubis, to the opening in the adductor magnus, at the 
lunction of the middle with the inferior third of the thigh, where it 
oecomes the popliteal artery. 

The femoral artery and vein are enclosed in a strong sheath, 
femoral sheath, which is formed for the greater part pf its extent 
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by fibrotis and areolar tiasne, and by a process of fasci 
from tbe fascia lata. Near Poup art’s ligament this g 
larger (infondibn^orm) than the vessels 
it contains, and is continuous with the Fia 211 
transversalis and iliao fascia. If the 
sheath be opened at this point, the 
arteiy will be seen in contact with the 
outer wall of the sheath. The vein 
lies next the artery, being separated 
from it by a fibrous septum, and be- 
tween the vein and the inner wall of 
the sheath, and divided from the vein 
by another thin fibrous septum, is a 
triangular interval (femoral or crural 
canal) i into which the sac is protruded 
in femoral hernia. This space is occu- 
pied in the normal state of the parts 
by loose cellular tissue, and by lym- 
phatic vessels which pierce the inner 
wall of the sheath to make their way 
to a gland, situated in the femoral or 
crural ring. 

EelafAons . — The upper third of the 
femoral artery is superficial, being 
covered only by the integument, in- 
guinal glands, and superficial and 
deep fascia. The lower two-thirds are 
covered by the sartorius muscle. To 
its outer side the artery is in relation 
with the psoas, and vastus intemus. 

Behind, it rests on the inner border of 
the psoas; it is next separated from 
the pectineus by the femoral vein, pro- 
funda vein and artery, and then lies on 
the adductor longus to its termination; 
near the lower border of the adductor 
longus it is placed in an aponeurotic 
sheath or canal (called Hunter's canal). 


of fascia sent inwards 
it this sheath is much 



* Anterior and inner aspect of the thigh, with the femoral artery. 1. Lower 
part of the tendon of the external oblique muscle ; its inferior margin is Pou- 
part’s ligament. 2, External abdominal ring. 8, 3. Upper and lower part of 
the sartorius muscle ; its middle portion being removed. 4. Rectus. 
6. Vastus intemus. 6. Patella. 7. Iliacus and psoas ; the latter being nearest 
the artery. 8. Pectineus. 9. Adductor longus. 10. Tendinous canal for the 
femoral artery formed by the adductor magnus, and vastus intemus. 11. Ad- 
ductor magnus. 12. Gracilis. 18. Tendon of the senii-tendinosus. 14. Fe- 
moral artery. 15. Superficial circumflexa ilii arter 3 % taking its course along 
the line of PouparPs ligament to the crest of the ilium. 2. Superficial epi- 
gastric artery. 16. The two external pudic arteries, superior and inferior. 
17. Profunda artery, giving off, 18, its external circumflex branch ; and lower 
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formed by an aroli of tendinoos fibres, thrown from the border of 
the adductor lon^s and the border of the opening in the adductor 
magnus, to the side of the vastus intemus. To its inner aide it is 
in relation at its upper part with the femoral vein, and lower down 
with the pectineus, adductor longus, and sartorius. 

The immediate relations of Sie artery are, the femoral vein, 
long saphenous nerve, and muscular nerve to the vastus internus. 
The vem at Poupart’s ligament lies to the inner side of the artery ; 
but lower down gets behind it, and inclines to its outer side. 
The muscular nerve lies to the outer side, and somewhat upon the 
sheath for the lower two-thirds of its extent; and the long 
saphenous nerve is situated within the sheath, and in front of the 
artery for the same extent. 


Plan of the Belations of the Femoral Artery. 


Inner Side. 

Femoral vein, 
Pectineus, 
Adductor longus, 
Sartorius. 


Front, 

Fascia lata, 

Long saphenous nerve, 
Sartorius, 

Aponeurotic canal 


Femoral Arteiy. 


Outer Side. 
Psoas, 

Vastus intemus. 


Behind, 
Psoas muscle, 
Femoral vein. 
Adductor longus. 


Branches . — The branches of the Femoral Artery are, the 


Superficial circumflexa ilii, 
Superficial epigastric, 
Superior external pudic, 
Inferior external pudic. 


/'External circumflex. 
Profunda, -j Internal circumflex, 
(Three perforating. 

Muscular, 

Anastomotica magna. 


The Superficial circumflexa ilii artery (circumflexa ilii externa) 
arises from the femoral immediately below Poupart’s ligament, and 
passes obliquely outwards towards the crest of the ilium, where it 
pierces the fascia lata. It supplies the integument of the groin, 
superficial fascia, and inguinal glands. 

The Superficial epigastric (epigastrica superficialis) arises from 
the femoral immediately below Poupart’s ligament, pierces the 
fascia lata, and ascends obliquely towards the umbilicus between 
the two layers of the superficial fascia. It distributes branches to 


down the three perforantes. A small bend of the internal circumflex artery (8) 
is seen behind the inner margin of the femoral, just below the inferior external 
pudic artery. 19. The anastomotica magna, descending to the knee, upon 
which it ramifies (6). 
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the inguinal glands and integument, and inoscalates with branches 
of the deep epigastric and interna] mammary artery. 

The Superior external pudic (pudenda externa, superior) arises 
near the superficial epigastric artery ; it pierces the fascia lata at 
the saphenous opening, and passes transversely inwards, crossing 
the spermatic cord, to be distributed to the integument of the penis 
and scrotum (rami scrotales anteriores) in the male, and to the 
labia (rami labiales anteriores) in the female. 

I^he Inferior external pudic (pudenda externa, inferior) arises 
from the femoral a little below, and sometimes in common with, 
the preceding ; it crosses the femoral vein immediately below the 
termination of the internal saphenous vein, and resting on the 
pectineus muscle reaches the inner border of the thigh, where it 
pierces the fascia lata, and is distributed to the integument of the 
external organs of generation and perineum. Both external pudics 
inosculate with the internal pudic artery. 

The Profunda femoris (femoralis profunda) arises from the 
outer and posterior side of the femoral artery about one inch and a 
half below JPoupart’s ligament ; it passes downwards and backwards 
and a little outwards, behind the adductor loiigus muscle, pierces 
the adductor magnus, and is distributed to the flexor muscles on 
the posterior part of the thigh. It is so large that it may be con- 
sidered a division of the common femoral, in which case the con- 
tinuation of the main trunk may be called Superficial. 

Plan of the Relations of the Profunda Artery. 

In Front. 

Profunda vein, 

Adductor longus. 

, Outer Side. 

Profunda Artery. Vastus intemus, 

Femur. 

Behind. 

Pectineus, 

Iliacus, 

Addur'tor brevis, 

Adductor magnus. 

Relations. — In its course downwards it rests successively on the 
pectineus iliacus, adductor brevis, and adductor magnus. To its 
outer side the tendinous insertion of the vastus intemus muscle 
intervenes between it and the femur; on its inner side it is in rela- 
tion with the pectineus, adductor brevis, and adductor magnus ; and 
in front it is separated from the femoral artery, above by the pro- 
funda and femoral vein, and below by the adductor longus muscle. 

Branches. — The branches of the profunda artery are, the external 
circumflex, internal circumflex, and three perforating arteries. 


Inner Side. 

Pectineus, 
Adductor brevis. 
Adductor magnus, 
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The External c/wmmjiex artery (ciroumflexa femoris externa) 
passes outwards beneath the sartorius and rectus and in front of 
the crureus muscle, crossing between the divisions of the crural 
nerve, and divides into three sets of branches ; ascending, which 

n s upwards beneath the sartorius, rectus, and tensor vaginae 
oris, and inosculate with the terminal branches of the gluteal 
artery; descending, which pass downwards beneath the rectus 
muscle to inosculate with the superior articular arteries of the 
popliteal ; and middle, which continue the original course of the 
artery around the thigh, pierce the vastus externus, and anastomose 
with branches of the ischiatic, internal circumflex, and superior 
perforating artery. It supplies the muscles of the anterior and 
outer side of the thigh. 

The Internal circumflex artery (circumflexa femoris interna) 
winds around the inner side of the neck of the femur, passing be- 
tween the pectineus and psoas, and over the upper border of the 
adductor brevis to the tendon of the obturator externus, which it 
accompanies to the space between the quadratus femoris and upper 
border of the adductor magnus. While on the obturator externus 
it gives off a branch which is distributed to that muscle, the ad- 
ductor brevis, and gracilis, and anastomoses with the obturator 
artery. It next gives off an articula/r branch, which enters the 
hip-joint through the notch in the acetabulum ; and terminates in 
several branches which inosculate with the ischiatic, external cir- 
cumflex, and superior perforating artery. 

The Superior perforating cvrtery passes backwards near the lower 
border of the pectineus, pierces the adductor brevis and magnus 
near the femur, and is distributed to the posterior muscles of the 
thigh ; inosculating with the circumflex, ischiatic, and middle per- 
forating artery. 

The Middle perforating artery pierces the tendons of the ad- 
ductor brevis and magnus,’ and is distributed like the superior ; 
inosculating with the superior and inferior perforating. From this 
branch is given off the nutritious artery of the femur. 

The Inferior perforating artery is given off below the adductor 
brevis, and pierces the tendon of the adductor magnus, supplying 
it and the flexor muscles, and inosculating with the middle perfo- 
rating artery above, and the articular branches of the popliteal 
below. It is through the medium of the branches of the profunda 
which inosculate Ed)ove with branches of the internal iliac, and 
below with those of the popliteal artery, that the collateral cir- 
culation is maintained in tne limb after ligature of the femoral 
artery. 

The Muscula/r branches are given off by the femoral artery 
throughout the whole of its course. They supply the muscles in 
immediate proximity with the artery, particularly those of the an- 
terior aspect of the thigh. One of these branches, larger than the 
rest, arises from the femoral immediately below the origin of the 
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profunda, and passing outwards between the sartorius and rectus, 
divides into branches, which are distributed to all the muscles of 
the anterior aspect of the thigh. This may be named the superior 
musctUar aHery» 

The Anastomotica 'magna (articularis genu superficialis) arises 
from the femoral near its termination at the opemng in the adduc- 
tor magnus, and divides into a superficial ana deep branch. The 
superficial branch accompanies the internal saphenous nerve to the 
knee, and piercing the fascia lata is distributed to the integument. 
The dee^ branch passes onwards through the substance of the 
vastus internus muscle, resting on the tendon of the adductor 
magnus, to the knee ; where it mosculates with the internal arti- 
cular branches of the popliteal, and the recurrent of the anterior 
tibial. It also sends a branch through the vastus internus, which 
supplies the synovial membrane of the joint, and inosculates with 
the superior external articular artery and external circumflex. 

POPLITEAL SPACE. 

This is a space of a diamond shape, situated at the back of the 
knee joint. It is bounded below by the outer and inner heads of 
the Gastrocnemius, above by the outer and inner hamstrings, in 
front by the posterior ligament of the knee-joint, and is covered in 
behind by the fascia lata of the thigh. It contains the popliteal 
vessels and their branches, the divisions of the great sciatic nerve, 
termination of the external saphenous vein, branches of the obtu- 
rator and lesser sciatic nerves, lymphatic glands, and areolar tissue. 
The popliteal artery lies at the bottom of this space, immediately 
in contact with the ligamentum posticum Winslowii, the vein Iring 
superficial to it, and tne internal popliteal nerve superficial to both 
vein and artery ; the external popliteal nerve (perineal) descends on 
the outer side of the space, in contact with the Biceps tendon, and 
the lymphatic glands (four or five in number) surround the artery. 

POPLITEAL ARTERY. 

The popliteal artery {poplifeaj Eig. 213) commences from the 
termination of the femoral at the opening in the adductor magnus 
muscle, and passes obliquely outwards through the middle of the 
popliteal space to the lower border of the popliteus muscle, where 
it divides into the anterior and posterior tibial artery. In 
structure the popliteal artery is remarkable for the thickness of its 
walls. 
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Plan of the Relatione of the Popliteal Artery. 

Superjlcially. 


Outer Side. 

Biceps, 

External condyle, 
Gastrocnemius, 
Plantaris, 

Soleus. 

Deeply. 

Eemur, 

Ligamentum posticum Winslowii, 

Popliteal fascia. 

Relatione . — In its course downwards it rests on the femur, then 
on the posterior ligament of the knee-joint, then on the fascia cover- 
ing the popliteus muscle. Superficially it is in relation with the 
semi-memhranosus muscle, next with a quantity of fat which sepa- 
rates it from the deep fascia, and, near its termination, with the 
gastrocnemius, plantaris, and soleus ; superficial and external to it 
IS the popliteal vein, and still more superficial and external the in- 
ternal popliteal nerve. By its mner side it is in relation with the 
semi-memhranosus, internal condyle of the femur, and inner head 
of the gastrocnemius ; and by its outer side with the biceps, exter- 
nal condyle of the femur, outer head of the gastrocnemius, plantaris, 
and soleus. 

Branches . — The branches of the popliteal artery are, the 

Superior external articular. Inferior external articular, 

Superior internal articular. Inferior internal articular. 

Azygos articular, Sural. 

The Superior articular arteries (articulares genu superiores), 
external and internal, wind around the femur, immediately above 
the condyles, to the front of the knee-joint, anastomosing with each 
other, with the external circumflex, anastomotica magna, inferior 
articular, and recurrent of the anterior tibial. The external passes 
beneath the tendon of the biceps, and the internal through an 
arched opening beneath the tendon of the adductor magnus. They 
supply the knee-joint and lower part of the femur, and give 
branches to the vasti muscles. 

The Azygos articular artery (articulares genu media) pierces the 
posterior ligament of the joint, the ligamentum posticum Winslowii, 
and supplies the crucial ligaments and synovial membrane. There 
are, frequently, several posterior articular arteries. 

The Inferior articular arteries (articulares genu inferiores) wind 


Semi-membranoRus 
Popliteal nerve, 
Popliteal vein, 
Gastrocnemius, 
Plantaris, 

Boleus. 
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Semi-membranosus, 
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around tlie head of the tibia immediately below the joint, and 
anastomose with each other, the superior articular arteries, and 
the recurrent of the anterior tibial. The external passes beneath 
the two external lateral ligaments of the joint, the internal beneath 
the internal lateral ligament. They supply the knee-joint and the 
heads of the tibia ana fibula. 

The Sural curteries (surales ; sura, the calf) are two muscular 
branches of large size, distributed to the two heads of the gastroc- 
nemius muscle. Other 'muscula/r branches are given off irom the 
upper part of the popliteal artery to supply the hamstring muscles. 

ANTEMOR TIBIAL ARTERY. 

The anterior tibial artery {tibialis a/ntica) passes forwards be- 
tween the two heads of the tibialis posticus muscle, and through 
the opening in the upper part of the interosseous membrane, to the 
anterior tibial region. It then runs down the anterior aspect of the 
leg to the ankle-joint, where it becomes the dorsalis pedis. 

Relations . — In its course it rests on the interosseous membrane 
(to which it is connected by a little tendinous arch which is thrown 
across it), the lower part of the tibia, and the anterior ligament of 
the joint. In its upper third it is situated between the tibialis 
anticus and extensor longus digitorum, lower down between the 
tibialis anticus and extensor proprius pollicis ; and just before it 
reaches the ankle it is crossed by the tendon of the extensor proprius 
pollicis, and becomes placed between that tendon and the tendons 
of the extensor longus digitorum. Its immediate relations are the 
venro comites and anterior tibial nerve ; the latter lies at first to its 
outer side, at about the middle of the leg it is placed superficially 
to the artery, and at the ankle is again at its outer side. 

Plan of the Relations of the Anterior Tibial Artery. 

FrorU. 

Deep fascia, 

Tibialis anticus. 

Extensor longus digitorum, 

Extensor proprius pollicis, 

Anterior tibial nerve. 

Outer Side, 

Anterior tibial nerve, 
Extensor longus digitorum. 
Extensor proprius pollicis, 
Tendons of extensor lon- 
gus digitorum. 

Behind. 

Interosseous membrane, 

Tibia Qower fourth). 

Ankle-joint. 

Branches . — The branches of the Anterior Tibial -Artery are, the 
Recurrent, E^ctemal malleolar, 

Muscular, Internal malleolar. 


Inner Side. 

Tibialis anticus, Anterior Tibial 

Tendon of extensor pro- Artery, 

prius pollicis. 


c c 
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The Memrrmt hrcmeh (tibialis reotirreiiB) passes upwards beneath 
the origin of the tibialis anticus muscle to the front of the knee- 
joint, upon which it is distributed, anasto- 
mosing with the articular arteries. 

The Mu8cula/r hrcmches are numerous, 
they supply the muscles of the anterior 
tibial region. 

The MaUeola/r arteries (malleolares an- 
teriores) are distributed to the ankle-joint ; 
the external^ passing beneath the tendons 
of the extensor longus digitorum and pe- 
roneus tertius, inosculates with the ante- 
rior peroneal artery and dorsalis pedis ; 
the internal, beneath the tendons of the 
extensor proprius pollicis and tibialis an- 
ticus, inosculates with branches of the pos- 
terior tibial and internal plantar artery. 
They supply branches to the ankle-joint. 

Tne Dons AXIS Pedis Artery is continued 
forward along the tibial side of the dorsum 
of the foot, &om the ankle to the base of 
the metatarsal bone of the great toe, where 
it divides into two branches, one of which 
dips between the two heads of the first 
dorsal interosseous muscle into the sole of 
the foot, and becomes continuous with the 
deep plantar arch ; the other, called dorealia 
hallucis, runs forwards in the first inter- 
osseous space. 

Relatione . — The dorsalis pedis is situated 
along the outer border of the tendon of the 
extensor proprius poUicis ; at its fibular 
side is the mnermost tendon of the ex- 
tensor longus digitorum, and near its ter- 
mination, it is crossed by the inner tendon 
of the extensor brevis digitorum. It is 
accompanied by venae comites, and has the 
continuation of the anterior tibial nerve to 
its outer side. 


* Anterior aspect of the leg and foot, showing the anterior tibial and dorsalis 
pedis artery ; the tibiaKs anticus has been removed. 1. Tendon of insertion 
of the quadriceps extensor muscle. 2. Insertion of the ligamentum patellse 
into the lower border of the patella. 3. Tibia. 4. Extensor proprius poUicis 
muscle. 6. Extensor longus digitorum. 6. The peronei. 7. Inner belly of 
the gastrocnemius and soleus. 8. Annular ligament. 9. Anterior tioial 
artery. 10. Its recurrent branch inosculating with (2) inferior articular, 
and (1) superior articular arteries, branches of the popliteal. 11. Internal 
malleolar artery. 17. External malleolar inosculating with the anterior 
peroneal artery 12. 13. Dorsalis pedis artery. 14, Tarsea and metatarsea ; 
the tarsea is nearest the ankle, the metatarsea is seen giving off the interossess. 
16. Dorsalis hallucis artery. 16. Continuation of the dorsalis pedis into the 
sole of the foot. 
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Plan of the Melations of the Dorsalis Pedis Artery. 

Iw^Yont. 

Integument, 

Deep fascia, 

Inner tendon of extensor 
brevis digitormn. 

Outer Side, 

Tendon of extensor lon- 
gus digitorum, 

Border of extensor brevis 
digitorum, 

Anterior tibial nerve. 

Behind. 

Bones and ligaments of the tarsus. 

Branches . — ^The branches of this artery are, the 

Tarsal, Dorsalis hallucis, 

Metatarsal, Magna poUicis. 

The Tarsal (externa) arches transversely across the tarsus, 
beneath the extensor brevis digitorum muscle, and supplies the 
articulations of the tarsal bones and outer side of the foot : it anas- 
tomoses with the external malleolar, peroneal arteries, and external 
plantar. 

The Metaimsal forms an arch (arcus tarseus vel dorsalis pedis) 
across the base of the metatarsal bones, and supplies the outer side 
of the foot ; anastomosing with the tarsal and external plantar 
artery. From its convex side the metatarsal gives off three 
branches, interosseous, which pass forward upon the dorsal inter- 
osseous muscles, and divide into branches (dorsal collateral) for the 
supply of the sides of the toes between which they are placed. At 
their commencement these interosseous branches receive the pos- 
terior perforating arteries from the plantar arch, and opposite the 
heads of the metatarsal bones are joined by the anterior perforating 
branches from the digital arteries. The interosseous artery of the 
fourth interosseous space, in addition to the two dorsal collateral 
branches into which it bifurcates, sends a third branch to the outer 
side of the little toe. 

The Dorsalis hallucis (interossea dorsalis prima) runs forward 
upon the first dorsal interosseous muscle, and at the base of the first 
phalanx divides into two branches, one of which passes inwards be- 
neath the tendon of the extensor proprius pollicis, and is distributed 
to the inner border of the great toe, while the other bifurcates into 
two dorsal collateral digital branches for the adjacent sides of the 
great and second toe. 

The Arteria magna pollicis arises from the dorsalis pedis, while 
in the metatarsal space and just before its inosculation with the 
external plantar artery. It sends a digital branch to the inner 
border of the great toe on its plantar aspect, and bifurcates to 
supply the plantar collateral digital hrcmches of the great and 
second toe. 


ZnTier Side. 


Tendon of extensor pro- 
prius pollicis. 


Dorsalis Pedis 
Artery. 


c c 2 
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POSTEKIOR TIBIAL ABTEEY. 

Tbe posterior tibial artery {tibialis postica) passes obliquely 
downwards along tbe tibial side of the leg from tbe lower border of 
the popliteus muscle to tbe concavity of tbe os calcis, where it di- 
vides into tbe internal and external plantar arte^. 

Relations. — In its course it bes first on tbe tibialis pjosticus, next 
on tbe flexor longus digitorum, then on tbe tibia ; it is covered in 
by tbe intermuscular fascia which separates it above from tbe 
soleus, below from tbe deep fascia and integument. It is accom- 
panied by venm comites, and by tbe posterior tibial nerve, which 
lies to its inner side at first, and to its outer side for tbe rest of its 
course. 

Plan of tbe Relations of tbe Posterior Tibial Artery. 

Superficially. 

Sult'us, 

Deep fascia, 

Intermuscular fascia. 


Inner Side. 

Posterior tibial nerve 
(upper tbira), 

Vein. 


Posterior Tibial 
Artery. 


Outer Side. 

Posterior tibial nerve 
(lower two-thirds), 
Vein. 


Deeply. 

Tibialis posticus, 

Flexor longus digitorum, 

Tibia. 

Branches. — Tbe branches of tbe posterior tibial artery are, the 

Peroneal, Internal calcanean, 

Nutritious, Internal plantar. 

Muscular, External plantar. 

Tbe Peroneal artery (peronsea ; fibularis) is given off from tbe 
posterior tibial at about two inches below the lower border of tbe 
popliteus muscle ; it is nearly as large as the anterior tibial artery, 
and passes obliquely outwards to the fibula. It then runs down- 
wards along tbe inner border of tbe fibula to its lower third, where 
it divides into tbe anterior and posterior peroneal. 

Relations. — Tbe peroneal artery rests on tbe tibialis posticus 
muscle, and is covered in by the soleus, intermuscular fascia, and 
flexor longus pollicis, having the fibula to its outer side. 

Bra/nches. — Tbe branches of tbe peroneal artery are, muscula/r 
to tbe soleus and neighbouring muscles : nutrient to tbe fibula ; 
and two terminal branches anterior and posterior peroneal. 

Tbe Antef^ peroneal artery (peronaaa antica vel perforans) 
pierces tbe interosseous membrane at tbe lower third of tbe leg, 
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and is distributed on tbe front of tbe outer maUeolus, anastomosing 
with tbe extei^l malleolar and tarsal arteir. 

Tbe Posterior peroneal continues onwards 218.* 

along tbe posterior aspect of tbe outer malleo- 
lus to tbe side of tbe os caleis, to which and to 
the muscles arising from it, it distributes ex- 
ternal calcanean branches. It anastomoses 
with tbe anterior peroneal, tarsal, external 
plantar, and posterior tibial artery ; with the 
fatter by means of a small transverse branch 
(ramus anastomoticus transversns). 

The Nutritious ourtery (nutritia tibiae) of 
the tibia arises from the trunk of the poste- 
rior tibial, frequently above the origin of the 
peroneal, and proceeds to the nutritious canal, 
which it tr&verses obliquely from below up- 
wards. 

The Muscular branches of the posterior 
tibial artery are distributed to the soleus and 
deep muscles of the posterior aspect of the 
leg. One of these branches is deserving of 
notice, a recurrent branch ^ which arises from 
the posterior tibial above the origin of the 
peroneal artery, pierces the soleus, and is 
distributed on the inner side of the head of 
the tibia, anastomosing with the inferior in- 
ternal articular. 

The Internal calcanean branches, three or 
four in number, proceed from the posterior 
tibial artery immediately before its division ; 
they are distributed to the integument, to the 
inner side of the os calcis, and to the muscles 
which arise from its inner tuberosity ; and anas- 
tomose with the external calcanean branches 
of the posterior peroneal, and with all the 
neighbouring arteries, forming around the heel 
a network of inosculations, rete calcaneum. 


* Posterior view of the leg, showing the popliteal and posterior tibial 
artery. 1. Tendons of the inner hamstring. 2. Tendon of tbe biceps, forming 
the outer hamstring. 3. Popliteus muscle. 4. Flexor longus digitomm. 
5. Tibialis posticus. 6, The fibula; immediately below the figure is the 
origin of the flexor longus pollicis ; the muscle has been removed in order to 
expose the peroneal aitery. 7. Peronoi muscles, longus and brevis. 8. Lower 
part of the flexor longus pollicis muscle with its tendon. 9. Popliteal artery 
giving off articular and muscular branches ; the two superior articular are seen 
in the upper part of the popliteal space passing above the two heads of the 
gastrocnemius muscle, which are cut through near their origin. The two in- 
ferior are in relation with the popliteus muscle. 10. Anterior tibial artery 
passing through the angular interspace between the two heads of the tibialis 
posticus muscle. 11. Posterior tibial artery. 12. The relative position of the 
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PLAXTAB ABTEEIES. 

The Internal plantar a/rtery (plantaris interna) nrooeede from the 
bifurcation of the posterior tibial at the inner malleolus, and passes 
along the inner border of the foot beneath the 
Fig. 214.* abductor pollicis, supplying the inner border of 
the foot and great toe. 

The External plantar artery (plantaris ex* 
tema), much larger than the internal, passes 
obliquely outwards between the first and second 
layer of the plantar muscles to the fourth meta- 
tarsal space. It then turns transversely inwards 
between the second and third layer, to the first 
metatarsal space, where it inosculates with the 
dorsalis pedis. The transverse portion of the 
artery describes a slight curve, having the con- 
vexity forwards ; this is the plantar arch (arcus 
plantaris). 

Branches. — The branches of the external 
plantar artery are, the 
Muscular, 

Articular, 

li'ri^^erforatiBg. 

Posterior perforating. 

The Muscular and Articular branches are 
distributed to the muscles of the sole of the 
foot and to the articulations of the tarsus. 

The Digital branches (interosseae plantares) 
are four in number : the first is distributed to the outer side of 
the little toe ; the three others pass forward to the cleft between 
the toes, and divide into collateral hrancheSf which supply the ad- 
jacent sides of the three external toes, and the outer side of the 
second. At the bifurcation of the toes, a small branch is sent up- 
wards from each digital artery, to inosculate with the interosseous 
branches of the metatarsal; these are the anterior perforating 
arteries. 

tendons and artery at the inner ankle from within outwards, previously to their 
passing beneath the internal annular ligament. 13. Peroneal artery, dividing, 
a little below the figure, into two branches ; the anterior peroneal is seen piercing 
the interosseous membrane. 14. Posterior peroneal. 

* Arteries of the sole of the foot ; the first and part of the second layer of 
muscles having been removed. 1. Under and posterior part of the os calcis; 
to which the origins of the first layer of muscles remain attached. 2. Muscu- 
luB accessorius. 3. Long flexor tendons. 4. Tendon of the peroneus lon^s. 
5. Termination of the posterior tibial artery. 6. Internal plantar. 7. Ex- 
ternal plantar artery. ^ The plantar arch giving off four digital branches, 
which pass forwards on the interossei muscles. Three of these arteries are 
seen dividing, near the heads of the metatarsal bones, into collateral branches 

fnr j “ * ‘ 
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TRe Posterior 'perforating are three small branches which pass 
upwards between the heads of the three external dorsal interossei 
muscles, to inosculate with the arch formed by the metatarsal 

arte’T*. 

Varieties in the Arteries of the Lower Extremity, — ^The femoral 
artery occasionally divides at Poupart’s ligament into two branches, 
and sometimes into three ; the former is an instance of the high 
division of the profunda artery ; and in the latter the branches 
are the profunda, superficial femoral, and internal circumflex. 
The point of origin of the profunda artery varies considerably in 
different subjects, being sometimes nearer to and sometimes 
farther from Poupart’s ligament, but more frequently the former. 
The branches of the pophteal artery are very liable to variety in 
size ; and in all these cases the compensating principle, so constant 
in the vascular system, is manifested. When the anterior tibial is 
of small size, the peroneal is large ; and in place of dividing into 
two terminal branches at the lower third of the leg, descends to 
the lower part of the interosseous membrane, and emerges upon 
the front of the ankle, to supply the dorsum of the foot ; or the 
posterior tibial and plantar arteries are large, and the external 
plantar is continued between the heads of the first dorsal inter- 
osseous muscle, to be distributed to the dorsal surface of the foot. 
Sometimes the posterior tibial artery is small and thread-like : 
and the peroneal, after descending to the ankle, curves inwards to 
the inner malleolus, and divides into the two plantar arteries. 
If, in this case, the posterior tibial be sufficiently large to reach 
the ankle, it inosculates with the peroneal previously to the 
division of the latter. The internal plantar artery sometimes 
takes the distribution of the external plantar, which is short and 
diminutive, and the latter not unfrequently replaces a deficient 
dorsalis pedis. 

The varieties of arteries are interesting in the practical applica- 
tion of a knowledge of their principal forms to surgical operations ; 
in their transcendental anatomy, as illustrating the normal type 
of distribution in animals ; or, in many cases, as diverticula per- 
mitted by Nature, to teach her observers two important prin- 
ciples : — jirstj in respect to herself, that, however in her means she 
may indulge in change, the end is never overlooked, and a limb is 
as surely supplied by a leash of arteries, various in their course, as 
by those which we are pleased to consider normal in distribution ; 
and secondly, with regard to us, that we should be keenly alive to 
whatever is passing beneath our observation, and ready in the 
most serious operation to deviate from our course, and avoid— or 
give eyes to our knife, that it may see — the concealed dangers 
which it is our pride to be able to contend with and vanquish. 

PULMONARY ARTERY. 

The pulmonary artery (arteria 'j^nlmonalis) arises from the left 
side of the base of the right ventricle in front of the origin of the 
aorta, and ascends obliquely for the space of two inches to the 
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under surface of the arch of the aorta, where it divides into the 
right and left pulmonary artery. In its course upwards and back- 
wards it inclines to the left side, crossing the commencement of 
the aorta, and is connected by its left branch to the under surface 
of the arch by a thick and impervious cord (ligamentum arte- 
riosum ; chorda ductus arteriosi), the remains of the ductus arte- 
riosus of the foetus. 

Relations. — It is enclosed for nearly the whole of its extent by 
the pericardium, and receives the attachment of the fibrous portion 
of that membrane by its upper portion. Behind, it rests against 
the ascending portion of the arch of the aorta and left auricle, on 
either side is the appendix of the corresponding auricle with a 
coronary artery ; and above, the superficial cardiac plexus, and the 
cord of the ductus arteriosus. 

The Right pulmonary artery, longer and somewhat larger than 
the left, passes transversely outwards behind the ascending aorta 
and superior vena cava to the root of the right lung, where it 
divides into three branches for the three lobes. In its course it 
lies parallel with and in front of the right bronchus. 

The Left pulmonary iurtery, shorter and smaller than the right, 
crosses the descending aorta and left bronchus to the root of the 
left lung, wliere it divides into two branches for the two lobes. 

The pulmonary arteries divide and subdivide in the structure of 
the lungs, and terminate in capillary vessels which form a network 
around the air-passages and cells, and become continuous with the 
radicles- of the pulmonary veins. 

Relations. — In the root of the right lung, examined from above 
downwards, the pulmonary artery is situated between the bronchus 
and pulmonary veins, the former being above, the latter below; 
in the root of the left lung the artery is highest, next the bronchus, 
and then the veins. On both sides from before backwards, the 
artery is situated between the veins and bronchi, the former being 
in front, the latter behind. 



CHAPTER VII. 
OF THE VEINS. 


The veins are tlie vessels which return the blood to the auricles 
of the heart, after it has been circulated by the arteries through 
the various tissues of the body. They are much thinner in struc- 
ture than the arteries, so that when emptied of their blood they 
become flattened and collapsed. The veins of the systemic circula- 
tion convey' the dark-coloured and impure or venom blood from the 
capillary system to the right auricle of the heart, and they are 
found after death to be more or less distended with that fluid. 
The veins of the pulmonary circulation resemble the arteries of the 
systemic circulation in containing during life the pure or arterial 
blood, which they transmit from the capillaries of tne lungs to the 
left auricle. 

The veins commence by minute radicles in the capillaries which 
are everywhere distributed through the textures of the body, and 
converge to constitute larger and larger branches, till they termi- 
nate in the main trunks which convey the venous blood directly 
to the heart. In diameter they are larger than the arteries, and, 
like those vessels, their combined areae would constitute a hollow 
cone, whereof the apex is placed at the heart, and the base at the 
surface of the body. It follows from this arrangement, that the 
blood in returning to the heart is passing from a larger into a 
smaller channel, and therefore that it increases in rapidity during 
its course. 

Veins admit of a threefold division into superficial, deep, and 
sinuses. 

The Superficial veins return the blood from the interment and 
superfisiai. structures, and take their course between the layers of 
the superficial fascia ; they then pierce the deep fascia in the most 
convenient and protected situations, and terminate in the deep 
veins. They are unaccompanied by arteries, and are the vessels 
usually selected for venesection. 

The Decjp veins are situated among the deeper structures of the 
body, and generally in relation with the arteries ; in the limbs they 
are enclosed in the same sheath with those vessels, and they return 
the venous blood from the capillaries of the deep tissues. In com- 
pany with all the smaller, and also with the secondary arteries, as 
the brachial, radial, and ulnar in the upper, and the tibial and 
peroneal in the lower extremity, there are two veins, placed one at 
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ejMsli side of tRe artery, and named vencB Cormtes, THe larger arte- 
ries, as tbo axillary, subclavian, carotid, popliteal, femoral, are 
accompanied by a smgle venous trunk; and certain veins, such as 
those of the cranium, spinal canal, liver, and larger veins of bones, 
run apart from arteries. Sinuses differ from veins in their struc- 
ture; and also in their mode of distribution, being confined to 
especial organs and situated within their substance, ^e principal 
venous sinuses are those of the dura mater, diploe, cancellous 
structure of bones, and uterus. 

The communications between veins are more frequent than those 
of arteries, and they take place between the larger as well as the 
smaller vessels ; the venaa comites communicate with each other in 
their course by means of short transverse branches which pass 
across from one to the other. These communications are strikingly 
exhibited in the frequent inosculations of the spinal veins, and in 
the various venous plexuses, as the spermatic plexus, and vesical 
plexus. The office of these inosculations is very apparent, as tend- 
ing to obviate the obstructions to which veins are particularly liable 
from the thinness of their coats, and from their inability to over- 
come much impediment by the force of their current. 

Veins, like arteries, are composed of three coats, external, middle, 
and internal. 

The External coat is the thickest of the three, increasing by 
degrees from the smallest to the largest ; in the former gradually 
diminishing until it is lost altogether, and nothing remains but the 
one coat of the capillary ; in the veins of medium size acquiring 
double the thickness of the middle coat, and in some of the large 
veins attaining four or five times its thickness. In structure it 
resembles the external coat of arteries, consisting of areolar tissue 
interwoven with a network of elastic fibres of the finer and coarser 
kind. In some of the larger veins, as the inferior vena cava, the 
trunks of the hepatic veins, and vena portae, there exists besides, a 
layer of longitudinal smooth muscular fibres, occupying the inner 
half or two-thirds of the external coat, and, where the middle coat 
is absent, lying in contact with the internal coat. This muscular 
stratum is met with in its highest stage of development in that 
portion of the inferior vena cava which is embedded in the liver, 
the muscular fibres being intermingled with a fine network of elastic 
fibres. 

The Middle or contraciile coat is thin, but firmer than the 
external, and composed of areolar tissue, elastic tissue, and smooth 
muscular fibres ; the two latter being less in quantity than in the 
corresponding coat of arteries, and the muscular fibres being more 
abundant in the medium-sized than in the larger veins. The 
especial character of the middle coat of veins is, howeven the pre- 
sence of longitudinal as well as transverse fibres ; the lon^itudmal 
fibres consisting of closely-reticulated elastic tissue, occnrring in 
layers and alternating with the circular layers composed of smooth 
muscular fibres intermingled with areolar tissue and fine elastic 
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fibres. Tbe number of layers constituting the middle ooat varies, 
according to tbe size and thickness of the vessel, fiom five to ten ; 
and they are so disposed that the inner and outer layers are mus- 
cular, while the longitudinal elastic layers are more abundant 
towards the inner than the outer portion of the coat, and, although 
stratified, communicate with each other at different points so as to 
form one continuous whole. In the veins of the lower extremity 
the middle coat is thicker than elsewhere, and in certain of the 
veins of the lower limb, as the popliteal, profunda, and saphenae, 
there exists an additional layer on the inner aspect of the middle 
coat, a layer composed of areolar tissue intermingled with fine 
elastic fibres and having a longitudinal fibrillation ; the longitudi^ 
nal lamina of the middle coat. In tracing the veins downwards to 
those of the smallest size, the layers of areolar tissue mingled with 
fine elastic fibres are the first to disappear; then the muscular 
element is reduced to a single layer, while its cells are separated 
and scanty and finally cease ; the elastic element consisting of a 
network of fine elastic fibres is continued further and becomes con- 
tinuous with the coat of the capillaries. In that portion of the in- 
ferior cava which is embedded in the liver and in the larger hepatic 
veins, the middle coat is wanting and the external and internal coat 
are in contact. 

The Internal coat, stronger than that of arteries, is composed of 
an epithelium and an elastic membrane, between which is situated 
a striated nuclear lamella. The epithelium consists of nucleated 
cells, which are elongated in veins of large and medium size ; 
elliptic and almost round in the smallest veins, and cease altogether 
in the transitional veins. The elastic membrane is not homogeneous 
and fenestrated as in arteries, but composed of a closely areolated 
longitudinal network of coarse and fine elastic fibres. In the 
smallest veins this membrane is lost and its place supplied by a 
layer of homogeneous or sub-fibrous areolar tissue. 

The veins which open into the heart, have an external annular 
layer of muscular fibres similar to those of the heart and presenting 
the same anastomosing structure. They are met with on the 
superior and inferior vena cava and around the pulmonary veins. 
Smooth muscular fibres are found in the veins of the gravid uterus 
in great abundance and highly developed, in all the three coats ; 
while in other veins the muscular element is altogether absent, as 
in the maternal portion of the placenta ; the greater part of the 
veins of the cerebral substance and pia mater ; the sinuses of the 
dura mater and of the bones ; the vems of the corpora cavernosa ; 
probably those of the spleen ; and the veins of the retina. These 
veins are simply composed of condensed areolar tissue more or less 
completely developed and lined by epithelium ; the sinuses of the 
dura mater have besides some fine elastic fibres. 

The Valves of veins ai*e composed of a thin stratum of areolar 
tissue mingled with fine elastic fibres, and coated on the two sur- 
faces with the epithelial lining of the vessel. The segments or flaps 
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of tke valves of veins are semiltmar in form, and arranged in pairs, 
one upon either side of the vessel ; in some instances there is but a 
sinffle flap, which has a spiral direction, 
and occasionally there are three. The free 
border of the v^vular flaps is concave, and 
directed forwards, so that while the current 
of blood is permitted to flow freely towards 
the heart, the valves are distended, and 
the current intercepted, if the stream be- 
come retrograde in its course. On the car- 
diac side of each valve the vein is expanded 
into two pouches (sinuses), corresponding 
with the flaps of the valves, which give to 
the distended or injected vein a knotted 
appearance. The valves are most nume- 
rous in the veins of the extremities, par- 
ticularly in the deeper veins, and they are 
generally absent in the veiy small veins, and in the veins of the 
viscera, as in the portal and cerebral veins ; they are also absent in 
the large trunks, as in the venae cavae, venae azygos, innominatae, 
and iliac veins. 

Sinuses are venous channels, excavated in the structure of an 
organ, and lined by the internal coat of the veins ; of this structure 
are the sinuses of the dura mater, whose external covering is the 
fibrous tissue of the membrane. The external investment of the 
sinuses of the uterus is the tissue of that organ ; and that of the 
bones, the lining membrane of the cells and canals. 

Veins, like arteries, are supplied with nutritious vessels, the vasa 
vasorum ; their nervous filaments, few in number and of small size, 
are derived from the sympathetic and spinal system ; they have 
been found only on the larger veins ; as, the venae cavae, iliacs, 
crural, jugular, vertebral, and sinuses of the dura mater. 

I sh^ describe the veins according to the primary division of the 
body ; taking first, those of the head and neck ; next, those of the 
upper extremity ; then, those of the lower extremity ; and lastly, 
the veins of the trunk. 

VEINS OF THE HEAD AND NECK. 

The veins of the head and neck may be arranged into three 
groups, namely, veins of the exterior of the head, veins of the diploe 
and interior of the cranium, veins of the neck. 

The veins of the exterior of the head are, the 

Facial, Temporo-maxillary, 

Internal maxillary, Posterior auricular, 

Temporal, Occipital. 

♦ Shows the arrangemeDt of the valves of veins. A. The vein cut open and 
two pairs of valves exposed, b. The valves closed ; showing the pouching 
which takes place on the proximal side of the valves. 
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The Fcbcial vem (facialis anterior) commences on the anterior 
part of the head in a venous plexus, formed by the communications 
of the branches of the temporal, and descends along the mid(Ue line 
of the foreheacb under the name of frontal vein, to the root of the 
nose, where it is connected with its fellow of the opposite side by a 
communicating trunk, the nasal a/rch. There are usually two 
frontal veins, which conimunicate by a transverse inosculation ; but 
sometimes the vein is single and bifurcates at the root of the nose, 
into the two angular veins. Prom the nasal arch the frontal is 
continued downwards by the side of the root of the nose, and near 
the angle of the eye, under the name of angular vein ; it then 
asses Beneath the zygomatic muscles, becomes the facial vein, and 
escends along the anterior border of the masseter muscle, crossing 
the body of the lower jaw by the side of the facial artery, to the 
submaxillary gland, and from thence to the internal jugular vein, 
in which it terminates. 

The brandies which the facial vein receives in its course are, the 
supra-orhitalt which joins the frontal vein; the dorsal veins of the 
nose, which terminate 

in the nasal arch; the 216 * 

ophthalmiCf which com- 
municates with the an- 
gular vein; the palps- 
oral and nasal, which 
open into the angular 
vein ; a considerable 
trunk, the deep facial 
(maxillaris interna an- 
terior), which returns 
the blood from the 
spheno-maxillary fossa, 
from the infraorbital, 
palatine, vidian, and 
spheno-palatine veins, 
andioins the facial be- 
neatn the zygomatic 
process of the superior 
maxillary bone ; and 
the veins corresponding 
with the branches of the 
facial artery. 

The Internal maxil- 
la/iy vein receives the 
veins from the zygomatic and pterygoid fossa, which cori’espond 
generally with the branches of the internal maxillary artery ; they 

• Superficial veins of the head and neck. 1. Fascial. 2. Temporal. 
8. Transverse facial. 4. Posterior auricular. 6. Internal maxillary. 6. Ex- 
ternal jugular. 7. Posterior external jugular. 8. Anterior jugular. 9. Pos- 
terior scapular. 10. Internal jugular. 11. Occipital. 12. Subclavian. 
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are so ntunerouB and communicate so freely as to constitute a 
pterygoid plexus. Passing backwards behind the neck of the lower 
jaw, the internal miliary joins the temporal vein. 

The Temporal vein commences on the vertex of the head by a 
plexiform network, which is^ continuous with the frontal, opposite 
temporal, auricular, and occipital vein. The ramifications of this 
plexus form an anterior and posterior branch which unite imme- 
diately above the zygoma ; the trunk is here joined by another large 
vein, the middle temporal^ which collects the blood from the tem- 
poral muscle and outer segment of the orbit, and pierces the 
temporal fascia near the root of the zygoma. The temporal vein 
then descends in the substance of the parotid gland to the angle of 
the lower jaw, where it divides into two trunks, one of which, 
mounting upon the stemo-mastoideus muscle, constitutes the ex- 
ternal jugular vein ; while the other, uniting first of all with the 
internal maxillary and then with the facial vein, becomes the 
temporo*m£Lxillary vein. The temporal vein receives the cmterior 
auricular, masseteric, tromsverse facial, exid pa/rotld veins. 

The Temporo -max illary vein, a short trunk formed by the union 
of the temporo-maxillary trunk and facial vein, sends a branch to 
the anterior jugular, and terminates in the internal jugular vein. 
It receives the lingual, laryngeal, and superior thyroid vein. 

The Posterior auricular vein communicates with the plexus of 
the vertex of the head, and descends behind the ear to join the 
external jugular vein near its origin. It receives in its course the 
veins of the external ear and the stylo-mastoid vein. 

The Occipital vein commencing posteriorlv in the plexus of the 
vei’tex of the head, follows the direction of tlie occipital artery, and 
passing deeply beneath the muscles of the back part of the neck, 
terminates in the external or internal jugular vein. This vein 
communicates with the lateral sinus by means of a large branch 
which passes through the mastoid foramen, the mastoid vein. 

VEINS OF THE DIPLOE. 

The diploe of the bones of the head is furnished in the adult with 
irregular sinuses {venm diploeticce), which are formed by a conti- 
nuation of the internal coat of the veins into the osseous canals in 
which they are lodged. At the middle period of life these sinuses 
are confined to separate bones ; but in old age, after the ossification 
of the sutures, they m^ be traced from one bone to the next. 
They receive their blood from the capillaries supplying the cellular 
structure of the diploe, and terminate externally m the veins of the 
pericranium, internally, in the veins and sinuses of the dura mater ; 
they are separated from the bony walls of the canals by a thin layer 
of medulla. 

Breschet describes four of these diploetic veins, namely, frontal, 
anterior temporal, posterior temporal, and occipital. The frontal, 
the smallest of the four, escapes from the frontal bone at the supra- 
orbital notch, and opens into the supraorbital vein. The anterior 



SIKUSBS OF THE DIJEA MATER. 


39a 


temporal also collects the blood from the frontal bone, and termi- 
nates either in the deep temporal veins or in the cavernous sinus. 
The posterior temporat commences iu the parietal bone, and opens 
into the lateral sinus, sometimes sending a branch outwards to the 
veins of the scalp. The occipital^ the largest of the four, originates 
in the occipital bone, and terminates in the occipital sinus, or ex- 
ternally in the occipital vein. 

CEKEBRAL AND CEEEBELLAE VEINS. 

The cerebral veins are remarkable for the absence of valves, and 
for the extreme tenuity of their coats. They may be arranged into 
the superficial, and deep or ventricular veins. 

The Svperfidal cerebral veins are situated on the surface of the 
hemispheres lying in the grooves formed by the convexities of the 
convolutions. Tney are named from the position which they may 
chance to occupy on the surface of the brain, either superior or in- 
ferior, internal or external, anterior or posterior. 

The Superior cerebral veins^ seven or eight in number at each 
side, pass obliquely forwards, and terminate in the superior longi- 
tudmal sinus, in the opposite direction to the course of the stream 
of blood in the sinus. In the infant the direction of these veins is 
nearly transverse. 

The Deep or Ventricular veins commence within the lateral ven- 
tricles by the veins of the corpora stmata and those of the choroid 
plexus, which unite to form the two venae Galeni. 

The Venae Galeni pass backwards in the structure of the velum 
interpositum ; and escaping through the fissure of Bichat, termi- 
nate m the straight sinus. 

The Oerehella/r veins are disposed, like those of the cerebrum, on 
the surface of the lobes of the cerebellum ; they are situated, some 
on the superior, some on the inferior surface, while others occupy 
the borders of the organ. They terminate in the lateral and 
petrosal sinuses. 

SINUSES OP THE DURA MATER. 

The sinuses of the dura mater are irregular channels formed by 
the splitting of the layers of that membrane, and lined on their 
inner surface by a continuation of the internal coat of the veins. 
They may be divided into two groups — those situated at the upper 
and back part of the skull, and those of the base of the skull. The 
former are, the 

Superior longitudinal sinus, Occipital sinuses, 

Inferior lon^tudinal sinus. Lateral sinuses. 

Straight sinus, 

The Superior longitudinal sinus is situated in the attached 
margin of the falx cerebri, and extends along the middle line of 
the arch of the skull, from the foramen caecum in the frontal, to 
the inner tuberosity of the occipital bone, where it divides into the 
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two lateral situises. It is triangular in form, small in front, and 
incre^es gradually in size as it passes backwards ; it receives tbe 
superior cerebral veins whicb. open into it obliquely, numerous 
small veins from the diploS, and near the posterior extremity of 

Fig. 217.' 



the sagittal suture the parietal veins, from the pericranium and 
scalp. Examined in its interior, it presents numerous transverse 
fibrous bands (trabeculse) the chordce Willisn, which are stretched 
across its inferior angle ; and some small white granular masses, 
the glandulm Pacchioni ; the oblique openings of the cerebral 
veins, with their valve-like margin, are also seen on the walls of 
the sinus. 

The termination of the superior longitudinal sinus in the two 
lateral sinuses forms a considerable dilatation, into which the 
straight sinus opens from the front, and the occipital sinuses from 
below. This dilatation is named the torcula/r Herophilif, and is 
the point of communication of six sinuses, the superior longitudinal, 
two lateral, two occipital, and the straight. 

The Inferior longitudinal sinus is situated in the free margin of 

* Sinuses of the upper and back part of the skull. 1. Superior longitudinal 
sinus. 2, 2. Cerebral veins opening into tbe sinus from behind forwards. 
3. Falx cerebri. 4. Inferior longitudinal sinus. 6. Straight sinus. 6. Vence. 
Galeni. 7. Torcular Herophili. S. The lateral sinuses, with the occipital 
sinuses between them. 9. The termination of the inferior petrosal sinus of 
one side. 10. Bulbs of the internal jugular veins, corresponding with the 
jugular fossae. 11. Internal jugular veins. 

t Torcular (a press), from a supposition entertained by the older anatomists 
that the columns of blood, coming in different directions, compressed each 
other at this point. 
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the falx cerebri ; it is cylindrical in form, and eirtends from near the 
crista galli to the anterior bcarder of the tentorium, where it termi- 
nates m the straight sinus. It receives in its course several veins 
from the falx and sometimes one or two from the internal surface 
of the hemispheres. 

The Straight sinus (sinus tentorii) is the sinus of the tentorium ; 
it is situated at the line of union of the falx with the tentorium ; 
is prismoid in form, and extends across the tentorium, from the 
termination of the inferior longitudinal sinus to the torcular 
Herophili. It receives the venae Galeni, the cerebral veins. from 
the inferior part of the posterior lobes, and the superior cerebellar 
veins. 

The Occipital sinuses (occipitales posteriores) are two canals of 
smaU size, situated in the attached border of the falx cerebelli; 
they commence by several small veins around the foramen magnum, 
and terminate by separate openings in the torcular Herophili. Not 
unfrequently they communicate 
with the termination of the 
lateral sinuses. 

The Lateral sinuses (sinus 
transversi, vel laterales), com- 
mencing at the torcular Hero- 
phili, pass horizontally outwards, 
in the attached margin of the 
tentorium, and then curve down- 
wards and inwards along the base 
of the petrous portion of the 
temporal bone, at each side, to the 
foramina lacera posteriora, where 
they terminate in the internal 
jugular veins. Each sinus rests 
in its course on the transverse 
groove of the occipital bene, pos- 
terior inferior an^e of the parie- 
tal, mastoid portion of the tern- 
oral, and again on the occipital 
one. They receive the cerebral 
veins from the inferior surface of 
the posterior lobes, the inferior 
cerebellar veins, superior petrosal sinuses, mastoid and posterior 
condyloid vein. These sinuses are often unequal in size, the right 
being larger than the left. 



* Sinuses of the base of the skull. 1. Ophthsilmic veins. 2. Cavernous 
sinus of one side. 8. Circular sinus ; the figure occupies the position of the 
pituitary gland in the sella turcica. 4. Inferior petrosal sinus. 6. Trans- 
verse or anterior occipital sinus. 6. Superior petrosal sinus. 7. Internal 
mgular vein. 8. Foramen magnum. 9. Occipital sinuses. 10. Tonmlar 
Herophili 11, 11. Lateral sinuses. 

n j> 
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The sintLsefii of the base of the skull are, the 

Oavemotis, Saperior petrosal, 

Iirferior petrosal. Transverse. 

Oircnlar, 

The Cavemovs dmises are named from presenting a structure 
similar to that of the corpus cavernosum penis. They are situated 
at each side of the sella turcica, receiving, anteriorly, the ophthalmic 
veins through the sphenoidal fissures, and terminating posteriorly 
in th^ infenor petrosal sinuses. In the cavernous sinus is the in- 
ternal carotid artery, several filaments of the carotid plexus, the 
third, fourth, ophthalmic, and sixth nerve. The third, fourth, and 

Fig. 219.* 



Venous canal. Internal carotid. 

ophthalmic nerves lie in the outer wall of the sinus, just beneath 
the dura mater; the sixth in the inner wall, between the sinus and 
the internal carotid artery. As the nerves approach the sphenoidal 
fissure they change their position, so that at that opening the 
fourth nerve is highest, next, the frontal and lachrymal branches of 

Sphenoidal Fissure. Fig. 220.t Cavernous Sinus. 


4th nerve 

Frontal of 5th ... 
Lachrymal of 6th 
Supr. div. of 3rd 

Nasal of 6th 

Infer, div. of 3rd 
6th nerve 



3rd. 

4th. 

5th. 

6th. 


Gasserian 

Ganglion. 


* Diagram of left cavernous sinus seen in section from behind, 
t IMagram of the nerves passing through the cavernous sinus. 
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the ophthalmic;, then the upper division of the third, the nsisal 
branch of the f^hthaJmio, the lower division of the third, and the 
sixth nerves, in the order here given. The artery is separated 
from the blood flowing through the sinus, by the lining membrane 
of the latter. Besides^ the ophthalmic vein the cavernous sinus 
receives the cerebral veins of tne under part of the anterior lobe, a 
vein from ^e posterior border of the orbit {sinus spheno^arietcdis) 
and the vein of the middle fossa of the cranium. The cavernous 
sinuses communicate by means of the ophthalmic with the facial 
veins, by the circular sinus with each other, and by the superior 
petrosal with the lateral sinuses. 

The Inferior' petrosal sinuses are the continuations of the caver- 
nous sinuses backwards along the lower border of the petrous portion 
of the temporal bone at each side of the base of the skull, to the 
foramina lacera posteriora, where they terminate with the lateral 
sinuses in the commencement of the internal jugular veins. 

The Circular sinus (sinus of Ridley; ellipticus) is situated in the 
sella turcica, surrounding the pituitary gland, and communicating 
on each side with the cavernous sinus. The posterior segment is 
la^er than the anterior. 

The Superior petrosal sinuses pass obliquely backwards alon^ the 
attached border of the tentorium, on tne upper margin of the 
petrous portion of the temporal bone, and establish a communica- 
ticu between the cavernous and lateral sinus at each side. They 
receive one or two cerebral veins from the inferior part of the middle 
lobes, and a cerebellar vein from the anterior border of the cere- 
bellum. Near the extremity of the petrous bone these sinuses cross 
the oval aperture which transmits the fifth nerve. 

The Transverse sinus (basilaris ; occipitalis anterior) passes 
transversely across the basilar process of the occipital bone, forming 
a communication between the two inferior petrosal sinuses. Some- 
times there are two sinuses in this situation, or, more properly, a 
plexus. 

VEINS OP THE NECK. 

The veins of the neck which return the blood from the head are. 

External j ugular, Internal jugular. 

Anterior jugular. Vertebral. 

The External jugular vein, the continuation of the superficial 
division of the temporo-maxillary, augmented by the jimction of the 
posterior auricular, and sometimes of the occipital, commences at 
the lower border of the parotid gland, in front of the stemo-mastoid 
muscle. It descends the neck in the direction of a line drawn from 
the angle of the lower jaw to the middle of the clavicle, crosses the 
stemo-mastoid, and terminates near the posterior and inferior 
attachment of that muscle, in the subclavian vein. In its cotuse 
downwards, it lies on the anterior lamella of the deep cervical 
fascia, which separates it from the sterno- mastoid muscle, and is 

p D 2 
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covered in by the platyema myoides and superficial fascia ; at tbe 
root of tbe neck it pierces the deep cervic^ fascia. It is accom- 
panied, for the upper half of its course, by the auricularis magnus 
nerve. The branches which it receives are the occipital cutaneous 
and posterior cervical cutaneous, and, near its termination, the 
supra-scapular and posterior scapular. 

The external ju^lar vein is variable in size, and occasionally 
replaced by two vems. 

The Anterior jngula/r vein commences on the os hyoides by 
several small vems and by a branch from the temporo-maxillary, 
and passes downwards along the midline of the neck to the sternum ; 
it then turns outwards behmd the lower part of the sterno-mastoi- 
deus and opens into the subclavian vein, near the termination of 
the external jugular. The two veins communicate with each other, 
and with the external and internal jugular vein. 

The Internal jugular vein, formed by the convergence of the 
lateral and inferior petrosal sinus, commences at the foramen lace- 
rum posterius on each side of the base of the skull, by a dilatation 
(bulbus venae jugularis), and descends the side of the neck, lying, 
in the first instance, to the outer side of the internal carotid, then 
on the outer side of the common carotid artery to the root of the 
neck, where it unites with the subclavian, and constitutes the vena 
innominata. At its commencement, the internal jugular vein is 
posterior and external to the internal carotid artery and eighth pair 
of nerves, the hypoglossal nerve being behind it ; lower down, the 
vein and artery are on the same plane, the glosso-pharyngeal and 
hypoglossal nerve passing forwards between them, the pneumo- 
gastnc being between and behind in the same sheath, and the 
nervus accessorius crossing obliquely behind or before the vein at 
its upper part. 

The branches which the internal jugular receives in its course 
are, •pharyngeal, occipital, deep division of the temporo-maxillary, 
and middle thyroid. 

The Vertebral vein descends by the side of the vertebral artery, 
in the canal formed by the foramina in the transverse processes of 
the cervical vertebraa, and at the root of the neck opens into the 
subclavian vein close to its termination. In the lower part of the 
vertebral canal it frequently divides into two branches, one of ^vhich 
advances forwards, while the other passes through the foramen in 
the transverse process of the seventn cervical vertebra, before open- 
ing mto the subclavian vein. 

The branches which it receives in its course are the posterior 
condyloid vein, muscular veins, cervical meningo-rachidian veins, 
and near its termination, the superficial and deep cervical veins. 

The Inferior thyroid veins, two, and frequently more in number, 
are situated one on each side of the trachea, and receive the venous 
blood from the thyroid gland. Tlfoy communicate with each other, 
and with the middle and superior thyroid veins, and form a plexus 
on the front of the trachea. The right vein terminates in the right 
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vena innominata, just at its union with the superior cava; the left 
in the left vena innominata. 

VEINS OP THE UPPEa EXTEEMITY. 

The veins of the upper extremity are deep and superficial. The 
dee'p veins accompany the branches and trunks of the arteries, and 
constitute their vencB comites. The venae comites of the radial and 
nlnar artery are enclosed in the same sheath with those vessels, and 
terminate at the ^nd of the elbow in the brachial veins. The 
brachial venae comites are situated one at each side of the artery, 
and open into the axillary vein ; the axillary becomes the subcla- 
vian, and the subclavian unites with the internal jugular to form 
the vena innominata. 

The Superficial vems of the arm are, the 

Anterior ulnar vein, Cephalic vein, 

Posterior ulnar vein. Median vein, 

Basilic vein. Median basilic, 

Radial vein. Median cephalic. 

The Anterior ulnar vem collects the venous blood from the inner 
and palmar border of the hand and ascends along the anterior as- 
pect of the inner side of the forearm to the bend of the elbow, where 
it receives the median basilic, and becomes the basilic vein. 

The Posterior ulnar vein commences on the dorsum of the hand 
by the ulnar termination of the venous arch which receives the 
digital veins from the fingers, and, after being joined by a large 
vein, the vena salvafella, from the little finger, ascends along the 
posterior aspect of the forearm to the bend of the elbow, where it 
turns forward and terminates in the anterior ulnar vein. 

The Basilic vein (/Sao-tXiKor, royal, or principal) ascends from the 
common ulnar vein formed by the two preceding, along the inner 
side of the upper arm, and near its middle pierces the fascia ; it 
then passes upwards to the axilla, and becomes the axillary vein. 

The Radial vein commences on the dorsum of the hand, by the 
radial termination of the venous archy which receives the veins of 
the fingers. This origin is increased by the junction of some small 
veins 5om the thumb. The radial vein ascends the dorsal side of 
the forearm to a little below its middle, then lies on its anterior 
aspect to the bend of the elbow, where it receives the median 
cephalic, and becomes the cephalic vein. 

The Gephalic vein {K€<pa\rfy the head) ascends along the outer 
side of the upper arm to its superior third; it then enters the 
groove between the pectoralis major and deltoid muscle, where it is 
in relation with the descending branch of the thoracico-acromialis 
artery, and terminates beneath the clavicle in the axillary vein. A 
large communicating branch sometimes crosses the clavicle between 
the external jugular and this vein, which gives it the appearance pf 
being derivea (firectly from the head — hence its appellation. 

The Meddan vein is intermediate in position between the anterior 
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tilnar and radial vein ; it bemns at the wrist by the junction of’ 
branches from the palm of the hand, and collects the blood from 
the Emterior aspect of the forearm, com- 
municating with the two preceding. At 
the bend of the elbow it receives a branch 
from the deep veins, and divides into two 
branches, the median cephalic and median 
basilic. 

The Median cephalic vein, longer and 
somewhat smaller than the median basilic, 

E asses obliquely outwards, in the groove 
etween the biceps and supinator longus, 
to unite with the radial and form the 
cephalic vein. The branches of the ex- 
ternal cutaneous nerve pass behind it. 

The Median basilic vein, larger than 
the median cephalic, passes obliquely in- 
wards, in the groove between the biceps 
and pronator radii teres, and unites with 
the common trunk of the ulnar veins to 
form the basilic vein. This vein is crossed 
by one or two filaments of the internal 
cutaneous nerve, and overlies the brachial 
artery from which it is separated by the 
aponeurotic slip given off from the tendon 
of the biceps. 

Axillae Y vein. — The axillary vein is 
formed by the union of the venae comites 
of the brachial artery with the basilic vein. It lies to the inner 
aide of the arteiy, receives numerous branches from the collateral 
veins of the branches of the axillary artery; and at the lower 
border of the first rib becomes the subclavian vein. Above the pec- 
toralis minor it receives the cephalic vein. 

Subclavian vein. — The subclavian vein crosses the first rib and 
beneath the clavicle, and unites with the internal jugular vein to 
form the vena innominata. It lies at first in front of the sub- 
clavian artery, and then in front of the scalenus anticus, which 
separates it from that vessel. The phrenic and pneumogastric 

* Veins of the forearm and bend of the elbow. 1. Badial vein. 2. Cephalic 
vein. 8. Anterior nlnar vein. 4. Posterior nlnar vein. 8. The trunk formed 
by their union. 6. Basilic vein, piercing the deep fascia at 7. 9. Communi- 
cating branch between the deep veins of the forearm and the upper part of 
the median vein. 10. Median cephalic vein. 11. Median basilic. 12. A 
slight convexity of the deep fascia, formed by the brachial artery. 13. The 
process of fascia^ derived from the tendon of the biceps, which separates the 
median basilic vein from the brachial artery. 14. External cntaneous nerve, 
piercing the deep fascia, and dividing into two branches, which pass behind 
the median cephalic vein. 15. Internal cutaneous nerve, dividing into 
branches, whicn pass in front of the median basilic vein. 16. Intercosto- 
humeral nerve. 17. Spiral cutaneous nerve, a branch of the musculo-spiral. 
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nerve pass between the arteir and vein. Tbe 
veins opening into the subclavian are the ex- 
ternal and anterior jugular externally to the 
scalenus anticus, and the vertebral internally 
to that muscle. 

VEINS OE THE LOWER EXTREMITY. 

The veins of the lower extremity are deep i 
and superficial. The deep veins accompany 
the branches of the arteries in pairs, and form 
tlie ven© comites of the anterior and posterior 
tibial and ^roneal artery. These veins unite I 
in the popliteal region to form a single vessel I 
of large size, the popliteal, which successively 
becomes in its course the femoral and the ex- 
ternal iliac vein. 

Popliteal vein. — The popliteal vein ascends 
through the popliteal region, lying, in the first 
instance, directly upon the artery, and then 
getting somewhat to its outer side ; and, pass- 
ing through the oval opening in the tendon of 
the adductor magnus, becomes the femoral vein. 
It receives several muscular and articular 
branches, and the external saphenous vein. 
The valves in this vein are four or five in 
number. 

Femoral vein. — The femoral vein, commenc- 
ing at the opening in the adductor magnus 
muscle, ascends the thigh in the sheath of the 
femoral arteiy, and entering the pelvis beneath 
Poupart’s ligament, becomes the external iliac 
vein. In the lower part of its course it is si- 
tuated on the outer side of the artery ; it then 
becomes placed behind that vessel, and at 
Poupart’s ligament, lies to its inner side. It 
receives the muscular veins and profunda, and, 
through the saphenous opening, the internal 
saphenous vein. The valves in this vein are 
four or five in number. 

The Frofunda vein is formed by the con- 
vergence of the numerous small veins which 
accompany the branches of the ai-tery : it is a 
vein of large size, lies in front of the profunda 
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* Superficial veins of the front of thigh and inner 
side of leg. 1. Internal saphenous. 2. Superficial ex- 
ternal pu£c. 8. Superficial epigastric. 4. Superficial circumflex ilii. 6. Femoml 
artery. 6. Femoral vein. 7. Dorsal arch connecting the short and long saphe- 
nous veins. 
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artery, and terminates in the femoral at about two inches below 
Poupajii’s ligament. 

StJPBRPioiAL VEINS. — The superficial veins are the external or 
short, and iJie internal or long saphenous. They commence on the 
dorsum of the foot in a venom a/rch which lies across the meta- 
tarsus ; this venous arch receives the digital veins by its convex side. 

The External ea/phenoua vein commences at 
the outer extremity of the venous arch and on 
the outer border oi the foot. It passes behind 
the outer ankle, ascends along the posterior 
aspect of the leg, lying in the groove between 
the two bellies of the gastrocnemius muscle, and 
pierces the deep fascia in the popliteal region to 
join the popliteal vein. It receives sever^ cuta- 
neous branches in the popliteal region previously 
to perforating the deep fascia, and is in relation 
in its course with the external saphenous nerve. 

The Internal saphenous vein commences at 
the inner extremity of the venous arch of the 
dorsum and on the inner side of the foot and 
great toe. It ascends in front of the inner ankle 
and along the inner side of the leg; it then 
passes behind the inner condyle of the femur 
and along the inner side of the thigh to the 
saphenous opening, where it pierces the sheath 
of the femoral vessels, and terminates in the 
femoral vein, at about one inch and a half below 
Poupart’s ligament. 

It receives in its course the cutaneous veins 
of the leg and thigh, and communicates freely 
with the deep veins. At the saphenous opening 
it is joined by the superficial epigastric and 
circumflexa ilii vein, and by the external pudics. 
The situation of this vein in the thigh is not 
unfrequently occupied by two or even three 
trunks of nearly equal size. 

VEINS oy THE TRUNK. 

The veins of the trunk may be divided into, 1. The superior vena 
cava, with its formative branches. 2. The inferior vena cava, with 
its formative branches. 3. The azygos veins. 4. The vertebral 
and spinal veins. 5. The cardiac veins, fi. The portal vein. 
7. The pulmonary veins. 

♦ External saphenous vein and its connexions. 1. External saphenous 
2. Popliteal. 3. Dorsal vein of the foot. 
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SUPBKIOE VINA CAVA, WITH ITS POEMATIVE BEANCHES. 

The VencB hmominatm are two large trunks, formed by the union 
of the internal jugular and subclavian vein at each side of the root 
of the neck. 

The Bight i/nnominate or hrachio-cephalic vem, about an inch and 
a quarter in length, lies superficially and externally to the innomi- 
nate artery, and descends almost vertically to unite with its fellow 
of the opposite side in the formation of the superior cava. At the 
junction of the jugular and subclavian vein it receives from behind 
the ductus lymphaticus dexter, and lower down it has opening into 
it the right internal mammary^ and right inferior thyroid vein. 

The Left innominate or hrach io-cephalic vein^ considerably longer 
than the right, extends almost horizontally across the roots of the 
three great arteries arising from the arch of the aorta to the right 
side or the mediastinum, where it unites with the right vena inno- 
minata, to constitute the superior vena cava. 

It is in relation in front with the left sterno-clavicular articu- 
lation and first piece of the sternum. At its commencement it 
receives the thoracic duct which opens into it from behind, and in 
its course is joined by the left inferior thyroid^ left mammary ^ and 
left superior intercostal vein. It also receives some small veins 
from the mediastinum and thymus gland. There are no valves in 
the venae innominatae. 

SUPEEIOll VENA CAVA. 

The superior cava {descendens) is a short trunk about three 
inches in length, formed by the junction of the two venae innom> 
natae. It descends perpendicularly on the right side of the arch 
of the aorta and entering the pericardium terminates in the upper 

part of the right auricle. ^ ^ i • 7 -4.1, j.-u 

It is in relation in front with the pericardium ; hefiind witn tne 
right pulmonary artery; internally with the ascending aorta; 
extern^ly with the pleura and righti phrenic nerve. Immediately 
before entering the pericardium it receives the vena azygos major. 

INPEEIOE VENA CAVA, WITH ITS POEMATIVE BRANCHES. 

The External iliac vein lies to the inner side of the corre- 
sponding artery at the os pubis ; on the right side it gradually g^s 
behind the artery as it passes upwards along the brim 01 t e 
pelvis, but on the left side it lies altogether to the inner side 0 
the artery ; it terminates opposite the sacro-iliac symphysis y 
uniting with the internal iliac, to form the common ihac vein. 
Immediately above Poupart’s ligament it receives the epigas nc 
and circumflexa ilii vein; it has no valves. 

The Internal iliac vein is formed by vessels which coirespona 
with the branches of the internal iliac artery; j 

returning blood from the gluteal, ischiatic, internal pu c, 
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COMMON ILIAC VEINa 


Fig. 221* 


obturator vein, extonaUv to the pelvis ; and from the vesical and 
uterine plexuses within the pelvis. The vein lies to the inner side 

of the internal iliac arterv, and ter- 
minates by uniting with the external 
iliac vein, to form the common iliac. 

The vesical and ^static plexus 
is an important plexus of veins 
which surrounds the neck and base 
of the bladder and prostate gland, 
and receives its blooci from the great 
dorsal vein of the penis and the veins 
of the external organs of generation. 
It is retained in connexion with the 
sides of the bladder by a rejection 
of the pelvic fascia. 

The hcemorrhoidal plexus consists 
* of large veins with frequent anasto- 
moses which surround the lower 
part of the rectum, beneath the mu- 
cous membrane. From the plexus 
])roceed the superior, middle, and 
inferior heemormoidal veins, which 
accompany the arteries of the same 
name. This plexus forms a direct 
communication between the poital 
and general venous systems. 

The uterine plexus is situated 
around the vagina, and at the sides 
of the uterus, between the two layers 
of the broad ligaments. The veins 
forming the vesical and uterine 
plexus are peculiarly subject to the 
production of calcareous concretions 
termed phlebolites. 

The Common iliac veins are formed 
by the union of the external and in- 
ternal iliac vein at each side of the 
pelvis. The right common iliac, 
shorter than the left, ascends ob- 



♦ Veins of the trunk and neck. 1. Superior vena cava. 2. Left vena in- 
noininata. 3. Kight vena innominata. 4. Eight subclavian vein. 6. Internal 
jugular vein. 6. External jugular. 7. Anterior jugular. 8. Inferior vena 
cava. 9. External iliac vein. 10. Internal iliac vein. 11. Common iliac veins ; 
the smaU vein between these is the vena sacra media. 12, 12. Lumbar veins. 
13. Right spermatic vein. 14. The left spermatic, opening into the left renal 
vein, 16. Bight renal vein, 16. Trunk oi the hepatic veinp. 17. The greater 
vena azy^s, commencing inferiorly in the lumbar veins. 18. The lesser vena 
azygos, also commencing in the lumbar veins. 19. A branch of communication 
with the left renal vein. 20. Termination of the lesser in the greater vena 
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liquely bebind the correspondinff artery ; and on the intervertebral 
B^stanoe of the fourth and fifth lumbar vertebra, unites witii the 
vein of the opposite side, form the inferior cava. The left common 
iliac, longer and more oblique than the right, ascends behind and a 
little internally to the corresponding artery, and passes beneath the 
right common iliac arterv, near its origin, to unite with the right 
vein in the formation of the inferior vena cava. The right common 
iliac vein has no branch ; the left receives the vena sacra media. 
These veins have no valves. 

INPEKIOR VENA CAVA. 

The inferior vena cava is formed by the union of the two common 
iliac veins, on the intervertebral substance of the fourth and fifth 
lumbar vertebra. It ascends along the front of the vertebral 
column, to the right of the abdominal aorta, and passing through 
the fissure in the posterior border of the liver and ftie quadrilateral 
opening in the tendinous centre of the diaphragm, terminates in 
the inferior and posterior part of the right auricle. There are no 
valves in this vein. 

It is in relation from below upwards, in front with the mesentery, 
transverse duodenum, portal vein, pancreas, and liver, which latter 
nearly and sometimes completely surrounds it ; behind it rests on 
the vertebral column and right crus of the diaphragm, from which 
it is separated by the right renal artery and right lumbar arteries ; 
to the right it has the peritoneum and sympathetic nerve ; to the 
left the aorta. 

The Branches which the inferior vena cava receives in its course 
are, the 

Lumbar, Supra-reual, 

Right spermatic. Phrenic, 

Renal, Hepatic. 

The Lumha/r veinsj three or four in number at each side, collect 
the venous blood from the muscles and integument of the loins, and 
spinal veins : the left are longer than the right on account of the 
position of the vena cava. 

The Bight spermatic vein is formed by the two veins which 
return the blood from the venous plexus of the spermatic cord. 
These veins follow the course of the spermatic artery, and unite to 
form the single trunk which opens into the inferior vena cava. 
The left spermatic vein terminates in the left renal vein. 

The Ovaria/n veins represent the spermatic veins of the male, and 
collect the venous blood from the ovaries, round ligaments, Fallo- 
pian tubes, and communicate with the uterine sinuses. They ter- 
minate as in the male. 

The Benal or emulgent veins return the blood from the kidneys ; 

azygos. 21. Left superior intercostal vein ; communicating inferiorly wiUi 
the lesser vena azygos, and terminating superiorly in the loft vena mno- 
miuata. 
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tbair brandies are situated in front of tbe divisions of the renal 
arteries, and the left o^ns into the vena cava somewhat higher 
than the right. The left is longer than the right in consequence of 
the position of the vena cava, and crosses the aorta imme^tely 
below the origin of the superior mesenteric artery. It receives the 
left spermatic vein, which terminates in it at right angles : hence 
the more frequent occurrence of varicocele on the left than on the 
ri^t side. 

The Swprorrenal veins terminate partly in the renal veins, and 
partly in the inferior vena cava. 

The Phrenic veins return the blood from the ramifications of the 
phrenic arteries ; they open into the inferior vena cava. 

The Hepatic veins form two principal trunks and numerous 
smaller channels which open into the inferior vena cava, while that 
vessel is situated in the posterior border of the liver. The hepatic 
veins commence in the liver by minute venules, the intralobular 
veins, in the centre of each lobule ; these pour their blood into 
larger vessels, the suhlohular veins ; and the sublobular veins con- 
stitute, by their convergence and union, the hepatic trunks, which 
terminate in the inferior vena cava. 

AZYGOS VEINS. 

The azygos veins (fig. 224) form a system of communication be- 
tween the superior and inferior vena cava, and serve to return the 
blood from that part of the trunk of the body in which those vessels 
are deficient, on account of their connexion with the heart. This 
system consists of four vessels — namely. 

Vena azygos major, 

Vena azygos minor, 

Two superior intercostal veins. 

The vena azygos major commences in the lumbar region by a 
communication with the lumbar veins ; sometimes it is joined by a 
branch directly from the inferior vena cava, or by one from the 
renal vein. It passes through the right crus of the diaphragm, or 
through the aoidic opening, and ascends along the right side of the 
vertebral column to the third dorsal vertebra, where it arches for- 
ward over the right bronchus, and teiuninates in the superior vena 
cava. It receives all the intercostal veins of the right side with the 
exception of those of the first and second space, the vena azygos 
minor, and right bronchial vein. 

The vena azygos minor commences in the lumbar region, on the 
left side, by a communication with one of the lumbar veins or with 
the renal vein. It enters the chest through the left crus of the 
diaphragm and ascends the left side of the vertebral column, crosses 
the fifth or sixth dorsal vertebra and opens into the vena azygos 
major. It receives the six or seven lower intercostal veins of the 
left side. The azygos veins have no valves. 
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The right mperior mteroogtal receives the veins of the first 
and second intercostal space, and opens into the subclavian vein of 
the same side. 

The superior intercostal vein is the trunk formed by the union 
of the five or six upper intercostal veins of the left side. It com- 
municates below with the vena az/gos minor, and crosses the arch 
of the aorta to terminate in the left vena innominata. It receives 
the left bronchial vein. 

VERTEBRAL AND STINAL VEINS. 

The numerous venous plexuses of the vertebral column and spinal 
cord may be arranged into four groups ; — 


Fig. 226.* 



1. Those ramifying on the arches of the vertebr© externally, 
dors i- spinal. 

2. Tnose situated within the vertebral canal between the vertebra 
and the membranes, menmgo-raclddian. These are further divi- 
sible into an anterior and a posterior set. 

3. The veins of the bodies of the vertebrce , — vence basis verte- 
hrarum. 

4. The veins of the spinal cord, meduUi-spinal. 

1. The Dorsi-spinal veins form a plexus around the spinous, 
transverse, and articular processes, and arches of the vertebra. 
They receive the returning blood from the dorsal muscles and sur- 
rounding structures, and transmit it, in part to the veins inside 
the vertebral canal by branches which perforate the ligamenta sub- 
flava, and in part to the vertebral, intercostal, lumbar, and sacral 
veins. 

* Vertebral and spinal viens. A. Horizontal view. B. Vertical view. 

а. Spinous process, b. Transverse process, c. Body of vertebra, d. Spinal 
canal. 1. Anterior external veins of body. 2. Posterior external veins of 
body (dorsi-spinal). 3. Posterior internal veins (meningo-racliidian). 4. An- 
terior internal veins (meningo-rachidian). 5. Venae basis vertebramm. 

б. Lateral vertebral veins. 
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% The Mmmgo-rmhidian vevns are situated between the spinal 
duira mater and the vertebras. They communicate freely with each 
other by means of a complicated plexus. In front they form two 
longitudinal trunks {anterior longitudinal spinal i>eins\ extending 
the whole leng^ of the column on each side of the posterior common 
ligament, and are joined on the body of each vertebra by transverse 
trunks, which pass beneath the ligament, and receive the large 
basi-vertebral veins from the interior of each vertebra. The pos- 
terior trunks {posterior longitudinal spinal veins) are smaller tnan 
the anterior ; they are situated one on each side between the laminaa 
and the theca vertebralis ; they communicate with each other, with 
the anterior trunks, and with the dorsi-spinal veins. The meningo- 
rachidian veins communicate superiorly through the anterior con- 
dyloid foramina with the internal jugulars ; iu the neck they pour 
their blood into the vertebral veins ; in the thorax, into the inter- 
costals ; and in the loins and pelvis into the lumbar and sacral 
veins, the communications being made through the intervertebral 
foramina. 

3. The VenoB basis verteh'arum pass out through the large 
foramina in the posterior surfaces of the bodies of the vertebrae, 
and empty into the transverse branches of the anterior longitudinal 
spinal veins. They are contained in large tortuous channels in the 
substance of the bones, similar to those in the diploe of the skull, 
and run parallel with the upper and lower surfaces of the bodies of 
the^verteor®. The canals become greatly developed in old age. 

4. The MeduUi-spinal veins are situated between the pia mater 
and arachnoid ; they communicate freely with each other to form 
plexuses ; and send branches through the intervertebral foramina 
with each of the spinal nerves, to join the veins of the trunk. 

CARDIAC VEINS. 

The veins (cardiac® vel coronari® cordis) returning the blood 
from the substance of the heart are, the 

Great cardiac vein, Anterior cardiac veins, 

Posterior cardiac vein, Ven® Thebesii. 

The Great cardiac vein (vena cordis magna ; coronaria magna) 
commences at the apex of the heart, and ascends along the anterior 
ventricular groove to the base of the ventricles; it then curves 
around the left auriculo-ventricular groove to the posterior part of 
the heart, where it terminates in the right auricle. It receives in 
its course the left cardiac veins from the left auricle and ventricle, 
and the posterior cardiac veins from the posterior ventricular groove. 

The Posterior ca/i'diac vein (vena cordis media), frequently two 
in number, commences also at the apex of the heart, and ascends 
along the posterior ventricular groove, to terminate in the great 
cardiac vein. It receives the veins at right angles from the poste- 
rior aspect of the two ventricles. 
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The emrdiac vems (venae parvaa), collect the blood from 

the anterior eurfeoe of the right ventricle ; one larger than the rest 
runs along the right border of the heart and joins the trank formed 
by these veins, which curves around the right auricnlo-ventricular 
groove, to terminate in the great cardiac vein near its entrance into 
the right auricle; others cross the groove, and open directly into 
the auricle. 

The VencB Tliehesil (venae minimae) are numerous minute venules 
which convey the venous blood directly from the substance of the 
heart into the right auricle. The cardiac veins have no valves, 
excepting that at the orifice of the great vein. 

PORTAL SYSTEM. 

The portal system is composed of four large veins which return 
the blood from the chylopoietic viscera ; they are the 

Inferior mesenteric vein, Splenic vein, 

Superior mesenteric vein, Gastric veins. 

The Inferior mesenteric vein receives its blood from the rectum 
by means of the haamorrhoidal veins, and from the sigmoid flexure 
and descending colon, and ascends behind the transverse duodenum 
and pancreas, to terminate in the splenic vein. Its haemorrhoidal 
branches inosculate with branches of the internal iliac vein, and 
thus establish a communication between the portal and general 
venous system. 

The Superior mesenteric vein is formed by branches which collect 
the venous blood from the capillaries of the superior mesenteric 
artery; they constitute by their junction a large trunk, which as- 
cends by the side of the corresponding artery, crosses the transverse 
portion of the duodenum, and unites behind the pancreas with the 
splenic in the formation of the portal vein. 

The Scenic vein commences in the structure of the spleen, and 
quits that organ by several large branches ; it is larger than the 
spleniri artery, and perfectly straight in its course. It passes hori- 
zontally inwards behind the pancreas, and terminates near its 
greater end by uniting with the superior mesenteric and forming 
the portal vein. It receives in its course the gastric and pancreatic 
veins, and near its termination the inferior mesenteric vein. 

The Gastric veins correspond with the gastric, gastro-epiploic, 
and vasa brevia arteries, and terminate in the splenic vein. 

The Vena port^ or Portal Vein, formed bv the union of the 
splenic and superior mesenteric veins behind tne pancreas, ascends 
tnrough the right border of the lesser omentum to the transverse 
fissure of the liver, where it divides into two branches, one for each 
lateral lobe. In the right border of the lesser omentum it is 
situated behind and between the hepatic artery and ductus com- 
munis oholedochus, and is surrounded by the hepatic plexus of 
nerves and lymphatics. At the transverse fissure each primary 
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braiioli divides into nnmerotia secondary br^cbes wHcb ramify 
through the portal canals, and give off vaginal and interlobnlar 
veins, and the latter terminate in the lobnlar venous plexus of the 
lobules of the liver* The portal vein within the liver receives the 
venous blood from the capillaries of the hepatic artery. 



PULMONABY VEINS. 

The pulmonary veins (venae pulmonales), four in number, return 
the arterial blood from the lungs to the left auricle of the heart ; 
they differ from veins in general, in the area of their cylinders 
being but little larger than that of the corresponding arteries, and 
in accompanying singly each branch of the pulmonary artery. 

* The portal vein. 1. Inferior mesenteric vein ; it is traced by means of 
dotted lines behind the pancreas (2) to terminate in the splenic vein (S). 
4. Spleen. 6. Gastric veins, opening into the splenic vein. 6. Superior 
mesenteric vein. 7. Descending portion of the duodenum. 8. Its transverse 
portion, crossed by the superior mesenteric vein and jiart of the trunk of the 
superior mesenteric artery. 9. Portal vein. 10. Hepatic artery. 11. Ductus 
cholodochus. 12. Divisiou of the duct and vessels at the transverse 
fissure of the liver. 18* Cystic duct leading to the gall-bladder. 
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They vommeBce hb. the capillaries npon the parietes of the inter- 
ceUtdar passa^^s and air-c^, and unite to form a single trunk for 
each loh^ The Tein of the middle lobe of the right lung unites 
with the superior vein, so as to form the two trtmks which open 
into the left auride. Sometimes they remain separate, and then 
there are t^ee pulmonary veins on the right side. The right pul- 
monary veins pass behind the right auricle to the left auricle ; the 
left pass in front of the descending aorta; they both pierce the 
pericar<hum. Within the lung the branches of the pulmonary veins 
are behind the bronchial tubes, and those of the pulmonary artery 
in front ; but at the root of the lungs the veins are in fron^ next 
the arteries, and then the bronchi. There are no valves in the 
ptdmonary veins. They cany arterial instead of venous blood. 
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CHAPTER YIII. 

OP THE LYMPHATICS. 

The lympliatic vessels, or absorbents, have received their double 
appellation from certain phenomena which they present ; the 
former name being derived from the appearance of the limpid fluid 
(lympha, water) which they convey ; tne latter from their supposed 
property of absorbing foreign substances into the system. They 
are minute, delicate, and transparent vessels, remarkable for their 
general uniformity of size, a knotted appearance which is due to 
the presence of numerous valves, their frequent dichotomous divi- 
sions, and their division into several branches immediately before 
entering a gland. Their office is to collect the products of digestion 
and the detrita of nutrition, and convey them into the venous cir- 
culation near the heart. 

Lymphatic vessels may arise superficially — that is to say, just 
beneath the surface of the skin, mucous membrane, and the several 
organs— or deeply in their substance. They commence usually by 
fine networks or plexuses, the superficial plexuses being in aU cases 
composed of finer vessels and arranged closer together than those 
in the deeper structures. Sometimes, as in the villi of the small 
intestine, the vessels commence by closed blunt extremities, and 
sometimes also it would seem that they open freely on to serous sur- 
faces, as the pleura and peritoneum (von Recklinghausen). Another 
mode of origin of these vessels is by shapeless lacunar spaces in the 
internal parts of organs ; these spaces are lined with epithelium 
continuous with that of the vessels ; they have been observed in the 
testicle, spleen, kidney, and liver, and in the thymus and salivary 
glands. 

In whatever way lymphatic vessels originate, they proceed nearly 
in straight lines towards the root of the neck. In their course they 
are intercepted by numerous small, spheroid or oblong, or flattened 
lyKiiefl, lymphatic glands. The lymphatic vessels entering these 
glands are termed vasa inferentia or affei'entia, and those which 
ejuit ihem^vasa efferent a. The vasa inferentia vaiy in number 
from two to six, they divide at the distance of a few lines from the 
gland into several smaller vessels, and enter it by one of its flattened 
surfaces. The vasa efierentia escape from the gland at the opposite, 
but not unfrequently on the same surface ; they consist, like the 
vasa inferentia at their junction with the gland, of several small 
vessels which unite after a course of a few lines to form from one to 
three trunks, often double the size of the vasa inferentia. 
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liympliatic Teasels admit of a threefold diyiaioxt, into anperEcial^ 
deep, and lacteala. The eup&rfidal lymphatic veesele, on the Btir« 
face of the body, follow the course of the veins, and pierce the deep 
fascia in convenient situations, to join the deep lymphatics. On 
the surface of organs they converge to the nearest lymphatic trunks. 
The superficial lymphatic glamde are placed in the moat protected 
situations of the superficial fascia, as m the hollow of the ham and 
groin in the lower extremity ; on the inner side of the arm in the 
upper extremity. 

The deep lymphatics, fewer in number and somewhat larger than 
the superficial vessels, accompany the deeper veins ; those n*om the 
lower parts of the body converging to the numerous glands seated 
fi.round the iliac veins and inferior vena cava, and terminating in a 
large trunk situated on the vertebral column, the thoracic duct. 
From the upper part of the trunk of the body on the left side, and 
from the left -side of the head and neck, they also proceed to the 
thoracic duct.^ Those on the right side of the head and neck, right 
upper extremity, and right side of the thorax, form a distinct duct 
which terminates at the point of junction of the subclavian with the 
internal jugular vein on the right side of the root of the neck. 

The lacteals are the lymphatic vessels of the small intestines ; 
they have received their distinctive appellation from conveying the 
milK-like product of digestion, the chyle, to the great centre of the 
lymphatic system, the thoracic duct. They are situated in the 
mesentery, and open into the numerous mesenteric glands in their 
course. When digestion is not proceeding they carry transparent 
lymph, like the other lymphatics. 

Lymphatic vessels are very generally distributed through the 
animal tissues ; there are, nevertheless, certain structures in which 
they have not been detected; for example, the brain and spinal 
cord, the eye, cartilages, tendons, the membranes of the ovum, 
umbilical cord, and placenta ; but it is probable that they will be 
found in these also on more minute microscopic investigation. 
Anastomoses between these vessels are less frequent than between 
arteries and veins ; they are effected by means of vessels of equal 
size with the vessels which they connect, and no increase of calibre 
results from their junction. The lymphatic vessels are smallest in 
the neck, larger iu the upper extremities, and larger still in the 
lower limbs. 

For the purpose of effecting the movement of their fluids in a 
proper direction, lymphatic vessels are furnished with valves, and 
it is to these that the appearance of constrictions around the cylin- 
ders of the vessels, at ^ort distances, is due. Like the valves of 
veins, the valves of lymphatic vessels are each composed of two 
semilunar flaps attached by their convex border to the sides of the 
vessels and free by their concave border. This is the general cha- 
racter of the valves, but, as in veins, there are exceptions in their 
form and disposition ; sometimes one flap is so small as to be merely 
rudimentary, while the other is large in proportion ; sometimes th« 
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VQ33tB HQ the mkj rotmd the tube» leaving a central aperture, 
which can only be closed by a contractile power in the valve itself; 
and Bometimee, instead of being eircnlar, the airfare is elliptioal, 
and the arrangement of the flaps like that of tne ileo-csecal valve. 
These peonliarities are most fluently met with at and near the 
anastomoses of the lymphatic vessels. The valves occur most nn- 
meronsly near the lymphatic glands ; next in frequency they are 
found in the neck and upper extremities where the vessels are 
small, and least numerously in the lower limbs where the lymphatics 
are large. In the thoracic duct an interspace of two or three inches 
frequently occurs between the valves. Connected with the presence 
of valves in the lymphatic vessels are two lateral dilatations or 
pouches, analogous to the valvular siimses of veins. The sinuses 
are situated on the cardiac side of the valves; they receive the 
valves when the latter are thrown back by the current of the 
lymph ; and when reflux occurs they become distended with a body 
of fluid which makes pressure on the flaps. These pouch -like dila- 
tations and the constrictions corre^ndmg with the line of attach- 
ment of the convex borders of the flaps are the cause of the knotted 
appearance of distended lymphatic vessels. 

Like arteries and veins, lymphatic vessels are composed of three 
coats, external, middle, and internal. The external or a/reola/r coat 
is thin, but very strong, and serves to connect the vessel to sur- 
rounding tissues, at the same time that it forms a protective cover- 
ing. It is composed of a network of areolar tissue mingled with 
fine fibres of elastic tissue and fibres of smooth muscle, arranged in 
a longitudinal direction ; the latter serving to distinguish lympha- 
tics, as Kolliker observes, from small veins. The middle or mus^ 
culm coaU also thin and elastic, consists of a layer of smooth mus- 
cular fibres, arranged circularly, mingled with elastic fibres, taking 
the same direction. The internal coat, less elastic and more liable 
to rupture than the other coats, is composed of a longitudinal net- 
work of elastic tissue, generally single, but sometimes double, sup- 
IjNorting a layer of tesselated epithelium, consisting of nucleated 
Slightly elongated cells. Capillary and minute lymphatics have a 
single, delicate, structureless, transparent coat, with imperfect 
longitudinal nuclei ; the minute lacteals have a similar structure, 
but are somewhat thicker. The valves are composed of a very thin 
layer of areolar tissue coated on its two surfaces by epithelium. 

The lymphatic glands (conglobate, absorbent) are small oval or 
bean-shaped, flattened or rounded bodies of a pale red colour, and 
enclosed in a firm but thin sheath of areolar tissue mingled with 
fine fibres of elfutic tissue. On the exterior the gland has the 
appearance of being composed of minute lobules, and on the face of 
a section the lobules are represented by alveolar spa^ces, bounded by 
a delicate areolar network, sent inwards by the sheath, and per- 
meating the entire gland. Some difierence of colour and texture 
may also be perceivS between the central and external part of the 
^land, whidi has determined its division into a cortiml and medulr 
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la/Tif the former being firmer in texture than ihie latter, 

which is soft and more or less pulpy* htoreoter* the cortical por^ 
tion ap]^rs to be composed of round, orate, 
apparentty glandular bodies, while the Areolar 
spaces of the medullary portion are filled with a 
greyish white alkaline pulp, containing fifee 
nuclei with homogeneous contents, paJe nu- 
cleated cells, and larger ceUs with vesicular 
nuclei and nucleoli, and occasionally some fat 
granules. The areolar structure of the gland 
IS traversed by vessels, which fr^uently enter 
its substance through a hilam-like spot, and 
dividing into a capiUary plexus in the walls of 
the alveoli, constitute, with the globular bodies 
of the cortex and the cells of the medulla, a 
porous glandular tissue, through which the 
Wmph or chyle makes its way in its passage 
tnrough the gland, and finally escapes by the 
vasa efferentia, carrying with it part of the cel- 
lular contents of the alveoli. At their entrance 
into the gland the vasa inferentia terminate 
abruptly, and their contained fluid is emptied 
into the alveoli ; and as the alveoli communi- 
cate freely with each other, forming so many fine anastomosing 
canals, it is enabled to make its way to the vasa efierentia, pro- 
bably undergoing some important nutritive change in its course, 
and receiving the nuclei and nucleated cells of the pulp as its future 
lymph corpuscles. The bronchial glands differ in appearance from 
other lymphatic glands, as being more or less mottled with black, 
and sometimes filled with a black pigment. Lymphatic glands are 
larger in the young subject than in the adult, and are smallest in 
old age ; they, as well as their vessels, are supplied with arteries, 
veins, and nerves, like other structures. 

The vasa vasomm of lymphatics are the same as those of veins ; 
but they are deficient of nerves. 

We shall describe the lymphatic vessels and glands according to 
the arrangement adopted for the veins, commencing with those of 
the head and neck, and proceeding next to those of the upper extre- 
mity, lower extremity, and trunk. 

LYMPHATICS OF THE HEAD AND NECK* 

Glands. — ^The Sv/perfidal lymphatic glands of the head (md face 
are small, few in number, and isolated ; they are, the occipital, 
which are situated near the origin of the occipito-frontalis muscle ; 
posterior avricular, behind the ear ; parotid, m the parotid gland ; 
zygomatic, in the zygomatic fossa; huccal, on tne buccmator 

* View of a lymphatic gland, 1, 1, 1, Vasa inferentiiv. 2. A vas efferensu 
8. Body of the gland. 
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mtisole, and mhmamllaryf beneath the mamn of the lower jaw^ 
There are no deep lymphatic glands within the cranium. 

The 8up&tfici<u cervvcal lym;phatie glands are few in number and 

small ; they are situated in the 
course of the external jugular 
vein, between the stemo-mastoid 
and trapezius muscle, at the root 
of the neck, and about the larynx. 

The Deep cervical glands 
(glandulsB ooncatenatse) are nu« 
merous and of large size ; they 
are situated around the internal 
jugular vein and sheath of the 
carotid artery, by the side of 
the pharynx, oesophagus, and 
trachea, and extend from the 
base of the skull to the root of 
the neck, where they are in com- 
munication with the lymphatic 
vessels and glands of the thorax. 

Vessels. — The Siwerficial 
lymphatic vessels of the head and 
face are disposed in three groups ; 
occipital, which take the course 
of the occipital vein to the occi- 
pital and deep cervical glands ; 
temporal, which follow the 
branches of the temporal vein 
to the parotid and deep cervical glands ; and facial, which accom- 
pany the facial vein to the submaxillary lympnatic glands. 

The Deep lymphatic vessels of the head are the meningeal and 
cerebral ; the former are situated in connexion with the meningeal 
veins, and escape through foramina at the base of the skull, to join 
the deep cervical glands. The cerebral lymphatics, according to 
Fohmann, are situated on the surface of the pia mater, none having 
as yet been disoovered in the substance of the brain. They pass 
most probably through the foramina at the base of the skuU, to 
terminate in the deep cervical glands. 

The Deep lymphatic vessels of the face proceed from the nasal 
fossge, mouth, and pharynx, and terminate m the submaxillary and 
deep cervical glands. 

The Superficial and deep cervical lymphatic vessels accompany 
the jugnlar veins, passing from gland to gland ; at the root of the 
neck tney communicate with the thoracic lymphatic vessels, and 
tenninate, on the right side, in the ductus lympnaticus dexter ; on 
the left, in the thoracic duct, near its termination* 

* Superficial lymphatic vessels and glands of the head aud neck. 
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GLANDS.^The Superficial lymphatic glcmda of the arm are not 
more than four or five m number, and of very small size. One or 
two are situated near the median .q « 

basilic and median cephalic vein, at 
the bend of the elbow ; and one or 
two near the basilic vein, on the inner 
side of the upper arm, immediately 
above the elbow. 

The Deep glands in the forearm 
are excessively small and infrecj^uent ; 
two or three may be found in the 
course of the radial and ulnar vessels. 

In the upper arm there is a chain of 
small glands, accompanying the bra- 
chial arteiT. 

The Axillary glands are numerous 
and of large size. Some are closely 
adherent to the vessels, others are 
dispersed in the loose cellular tissue 
of the axilla, and a small chain may 
be observed extending along the lower 
border of the pectoraHs major to the 
mammary gland. Two or three sub- 
clavian glands are situated beneath 
the clavicle, and serve as the medium 
of communication between the axil- 
lary and deep cervical lymphatic 
glands. 

Vessels. — The Superficial hjm- 
phatic vessels of the upper extremity 
commence on the fingers and take 
their course along the forearm to the 
bend of the elbow. The greater part 
reach their destination by passing 
along the dorsal surface of the fingers, 
wrist, and forearm, and then curving 
around the borders t)f the latter ; but 
some few are met with in the palm 
of the hand, which take the direction 
of the median vein. At the bend of ' 
the elbow the lymphatics arrange 
themselves into two groups; an in- 
ternal and larger group, which com- 
municates with a gland situated just 

• Buperfioial lymphatio vessels and glands of the arm and axilla. 
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above tbe inner condyle, and then ac- 
companies the basilic vein upwards to the 
axilla to enter the axillary glands ; and 
a smaller group which follows the conrse 
of the cephalic vein. Several of the 
vessels of this gronp cross the biceps 
muscle at its upper part to reach the 
axillary glands, while tne remainder, two 
or three in number, ascend with the 
cephalic vein in the interspace of the del- 
toid and pectoralis major; these latter 
usually join a small gland in this space, 
and then cross the pectoralis minor mus- 
cle to become contmuous with the sub- 
clavian lymphatics. 

Besides tne lymphatic vessels of the 
arm, the axillary glands receive those from 
the integument of the chest, its anterior, 

I iosterior, and lateral aspect, and the 
ymphatics of the mammary gland. 

The Beep lymphatics accompany the 
vessels of the upper extremity, and com- 
municate occasionally with the super- 
ficial lymphatics. They enter the axillary 
and subclavian glands, and, at the root 
of the neck, terminate on the left side in 
the thoracic duct, and on the right side in 
the ductus lymphaticus dexter. 

LYMPHATICS OF THE LOWEE EXTREMITY. 

Glands. — The Stiperficial lymphatic 
glands of the lower extremity are those 
of the groin, inguinal ; and one or two 
situated in the superficial fascia of the 
posterior aspect of the thigh, just above 
the popliteal region. 

Tne Inguinal glands are divisible into 
two groups; a superior group of small 
size, situated along ^e line of Poupart’s 
ligament, and receiving the lymphatic 
vessels from the parietes of the abdomen, 
gluteal region, perineum, and genital or** 
gans ; and an inferior group (sometimes 
called femoral glands) of larger glands 
clustered around the internal saphenous 

• Superficial lymphatic vessels and glands of 

tbe front and inner side of tbe leg. 
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veixi near its terminatioii, and receiving the superficial lymphatic 
vessels from the lower extremity. 

The deep h/mpAatie glcmds are the oaiterior Ubial, popUteal, deep 
i/n^mal, ghUem, and uchicutic. 

The Anterior tibial is generally a single gland, placed on the 
interosseous membrane, by the siae of ihe anterior tibial artery in 
the upper part of its course. 

The PopUteal glcmde^ four or five in number, and small, are em- 
bedded in the loose cellular tissue and fat of the popliteal space. 

The Beep ingui^l gla/nds^ less numerous and smaller than the 
superficial, are situate near the femoral vessels in the groin, 
beneath the fascia lata. 

The Gluteal and ischiatic glands are placed near the vessels of 
that name, above and below the pyriformis muscle at the great 
ischiatic foramen. 

VESSELS.~The Superficial lymphatic vessels are divisible into two 
groups, internal and external ; the internal and principal group, 
commencing on the dorsum and inner side of the foot, ascend the 
leg by the side of the internal saphenous vein, and, passing behind 
the inner condyle of the femur, lollow the direction of that vein to 
the groin, where they join the saphenous group of superficial in- 
guinal glands. The greater part of the efierent vessels from these 
glands pierce the cribriform fascia of the saphenous opening and 
the sheath of the femoral vessels, to join the lymphatic gland 
situated in the femoral ring, which serves to establish a communi- 
cation between the lymphatics of the lower extremity and those of 
the trunk. The other efferent vessels pierce the fascia lata to join 
the deep glands. The vessels which pass upwards from the outer 
side of the dorsum of the foot ascend along the outer side of the 
leg, and curve inwards across the front of the leg just below the 
knee, to unite with the lymphatics of the inner side of the thigh. 
The external group consists of a few lymphatic vessels which com- 
mence on the outer side of the foot and posterior part of the ankle, 
and accompany the external saphenous vein to the popUteal region, 
where they enter the popliteal glands. 

The Beep hjrnphatic vessels accompany the deep veins, and com- 
municate witn the various glands in their course. After joining 
the deep inguinal glands they pass beneath Poupart’s ligament, to 
communicate with the numerous glands situated around the iliac 
vessels. The deep lymphatics of the gluteal region follow the coiirse 
of the branches of the gluteal and ischiatic veins. The former join 
the glands situated on the upper border of the pyriformis muscle, 
and the latter, after communicating with the lymphatics of the 
thigh, enter the ischiatic glands. 

LYMPHATICS OP THE TKXJHK. 

The lymphatics of the trunk may be arranged under three heads, 
superficial, deep, and visceral. 
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l!bd Sitperfieial lymphatic veeaele of ihe upper half of the trunk 
pass upwards and outwards at each side, and converge, some to the 
aiillaiy glands, others to the glands at the root of the neck. The 
lymphatics from the mammary glands follow the lower border of 
tne pectoralis major, communicating, by means of a chain of lym- 
phatic glands, with the axillary glands. The superficial lymphatic 
vessels of the lower half of the trunk, gluteal region, perineum, and 
external organs of generation, converge to the superior group of 
superficial inguinal glands. One or two small glands are situated 
at each side of the dorsal vein of the penis, near the suspensory 
ligament; from these, as from the superficial lymphatics, the 
efferent vessels pass into the superior group of superficial inguinal 
glands. 

Glands. — The Deep V^mphatic glands of the thorax are, the inter* 
costal, anterior mediastinal, and cesophageal. 

The Intercostal glands, of small size, are situated on each side of 
the vertebral column, near the articulations of the heads of the ribs, 
and in the course of the intercostal arteries. 

The Anterior mediastinal glands are situated along the course of 
the internal mammary arteries ; they are six or seven in number at 
each side, and receive the lymphatic vessels from the anterior wall 
of the chest, the mediastinum, thymus gland, and pericardium. 

The (Esophageal glands, fifteen or twenty in number, are situated 
in the course of the oesophagus, and receive the lymphatics of that 
tube ; they communicate amve with the deep cervical glands, on 
each side with the intercostal, and below with the abdominal 
glands. 

Vessels. — The Deep lymphatic vessels of the thorax are, the 
intercostal, internal mammary, and diaphragmatic. 

The Intercostal lymphatic vessels follow the course of the veins 
of the same name ; and reaching the vertebral column, curve down- 
wards, to terminate in the thoracic duct. 

The Internal ^na'tmnary lymphatics commence in the parietes of 
the abdomen, communicating with the epigastric lymphatics. They 
ascend by the side of the internal mammary vessels, being joined 
in their course by the anterior intercostals, and terminate at the 
root of the neck, on the right side in the tributaries of the ductus 
lymphaticus dexter ; on the left, in the thoracio duct. The dia- 
pjyragmatic lymphatics pursue the direction of their corresponding 
veins, and terminate, some in front, in the internal mammary ves- 
sels, and some behind in the posterior mediastinal lymphatics. 

Glands. — The Deep lymphatic glands of the abdomen are the 
lumbar glands ; they are numerous, and seated around the common 
iliac vessels, the aorta, and vena cava. 

The deep lymphatic glands of the pelvis are the external iliac, 
internal iliac, and sacrS.. 

The External iUac are placed around the external iliac vessels, 
being in continuation, by one extremity, with the femoral lymphatics; 
by the other, with the lumbar glands. 
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The Internal iUac glands are situated in the eonrse of the internal 
iliac vessels, and the sacral glands rest on the concave surface of 
the sacrum< 

VESSELS.-y-The Deep hmjphafie vessels are continued npwazds 
from the thigh beneath Poupart’s ligament, and along the external 
iliac vessels to the lumbar glands, receiving in their course the epi- 
gastric, circnmflexa ilii, and ilio-lnmbar lymphatic vessels. Those 
from the parietes of the pelvis, and from the gluteal, ischiatic, and 
obturator vessels, follow the course of the internal iliac veins, and 
unite with the lumbar lymphatics. And the lumbar lymphatic 
vessels, after receiving all the lymphatics from the lower extremities, 
pelvis, and loins, terminate by several large trunks in the recepta- 
culum chyli, 

LYMPHATICS OP THE VISCERA. 

Lungs.— The Lymphatic vessels of the lungs, of large size, are 
distributed over every part of the surface, and through the texture 
of those organs : they converge to the hronchial glands, ten or 
twelve in number, situated around the bifurcation of the trachea 
and roots of the lungs. Some of these glands, of small size, maybe 
traced in connexion with the bronchial tubes into the substance of 
the lungs. The efferent vessels from the bronchial glands unite 
with the tracheal and oesophageal glands, and terminate principally 
in the thoracic duct at the root of the neck, and partly in the ductus 
lymphaticus dexter. The bronchial glands, in the adult, present a 
variable tint of brown, and in old age a deep black colour. In in- 
fancy they have none of this pigment, and are not to be distinguished 
from lymphatic glands in other situations. 

Heart. — The Li/mphatic vessels of the heart originate in the 
subserous areolar tissue of the surface, and in the deeper tissues of 
that organ, and follow the course of the vessels, principally, along 
the right border of the heart to the glands situated around the arch 
of the aorta and to the bronchial glands, whence they proceed to the 
root of the neck, and terminate in the thoracic duct. The cardiac 
glands are three or four in number. 

The pericardiac and thymic lymphatic vessels proceed to join the 
anterior mediastinal and bronenial glands. 

Liver. — The Lymphatic vessels of the liver are divisible into, 
deep and superficial. The former take their course through the 
portal canals, and through the right border of the lesser omentum, 
to the lymphatic glands situated m the course of the hepatic artery 
and along the lesser curve of the stomach. The superficial lym- 
phatics are situated in the areolar structure of the proper capsule, 
over the whole surface of the liver. The lymphatics ot the convex 
surface are divided into two sets : — 1. Those wnich pass from before 
backwards ; 2. Those which advance from behind forwards. The 
former unite to form trunks, which enter between the folds of the 
lateral ligaments at the right and left extremities of the organ, and 
of the coronary ligament m the middle. Some of these pierce the 
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diaphragm and jam the posterior mediastinal slands ; others oon<* 
verge to ^ lymphatio gl^ds situated around the inferior cava. 
^Hiose which pass from b^iind forwards consist of two groups : one 
ascends between the folds of the broad ligament, and perforates the 
diaphragm, ip terminate in the anterior mediastinal glands ; the 
other curves around the anterior margin of the liver to its concave 
surface, and from thence to the glands in the right border of the 
lesser omentum. The lymphatic vessels of the concave surface are 
variously distributed, according to their position ; those from the 
right lobe terminate in the lumbar glands ; those from the gall- 
bladder, which are large, and form a remarkable plexus, enter the 
glands in the right border of the lesser omentum : and those from 
the left lobe converge to the lymphatic glands situated along the 
lesser curve of the stomach. 

^ Spleen and Pancreas. — The Lymphatic glcmds of the spleen are 
situated around its hilum, and those of t\iQ pancfi'eae in the course 
of the splenic vein. The lymphatic vessels of these organs pass 
through their resp^tive glands, and join the aortic glands, pre- 
viously to terminating in the thoracic duct. 

Stomach. — The Lymphatic glands of the stomachy of small size, 
are situated along the lesser and greater curve of that organ. The 
lymphatic vessels, as in other viscera, are superficial and deep, the 
former originating in the subserous, the latter in the submucous 
tissue ; they pass from the stomach in four different directions ; 
some ascend to the glands situated along the lesser curve ; others 
descend to those occupying the greater curve ; a third set pass out- 
wards to the splenic glands, and a fourth to the glands situated near 
the pylorus and to the aortic glands. 

Intestines, — The Lymphatic glands of the small intestine are 
situated between the layers of the mesentery, in the meshes formed 
by the superior mesenteric artery, and are thence named mesenteric 
glands, Tliese glands are most numerous and largest, superiorly, 
near the duodenum ; and, inferiorly, near the termination of the 
ileum. 

The Lymphatic vessels of the small intestines are of two kinds : 
those of the structure of the intestine, which run upon its surface 
previously to entering the mesenteric glands; and those which 
commence in the villi, in the substance of the mucous membrane, 
and are named lacteals. 

The Lacteals, according to Henle, commence in the centre of each 
villus as a caBcad tubulus, which opens into a fine network, situated 
in the submucous tissue. From this network the lacteal vessels 
proceed to the mesenteric glands, and from thence to the thoracic 
duct, in which they terminate. 

Tbe Lymphatic glands of the large mtestines are situated along 
the attached margin of the intestine, in the meshes formed by the 
ooHc and hsemorrhoidal arteries previously to their distribution. 
The Lymphalic vessels take their course in two different directions ; 
those of the ccecum, ascending colon and transverse colon, after 
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trayertdng their prot^ glands, proceed to the mesenteric glands, and 
those of tne desoenoing colon and rectum to the lumbar glands. 

Kidkst. — ^The Lymphatic veeaeh of the Tci&ney follow the direc- 
tion of the blood-vessels to the lumbar glands situated around the 
aorta and inferior vena cava; those of the supm-renal capsules, 
which are very large and numerous, terminate in the renw lym- 
phatics. 

Pelvis. — The Lymphatic veseeU of the viscera of the pelvis ter- 
minate in the sacral and lumbar glands. 

The Lymphatic vessels of the testicle take the course of the sper- 
matic cord, in which they are of large size ; they terminate in the 
lumbar glands. 

THOKACIC DUCT. 

The thoracic duct, the great trunk of the lymphatic and chylous 
system, commences in the abdomen, by a considerable and some- 
what triangular dilatation, the receptacuVum chyli, which is situated 
on the front of the body of the second lumbar vertebra, behind 
and between the aorta and inferior vena cava, and close to the 
tendon of the right crus of the diaphragm. From the upper part 
of the receptaculum chyli the thoracic duct ascends through the 
aortic openmg of the diaphragm, and along the front of the ver- 
tebral column, lying between the thoracic aorta and vena azygos 
and upon the right intercostal arteries, to the fourth dorsal ver- 
tebra. It then inclines to the left side, passes behind the arch of 
the aorta, and ascends by the side of the oesophagus, and behind 
Ihe perpendicular portion of the left subclavian artery to the root 
of the neck opposite the seventh cervical vertebra, where it makes 
a sudden curve forwards and downwards, and terminates at the 
point of junction of the left subclavian with the left internal 
jugular vein. 

The thoracic duct is about eighteen or twenty inches in length, 
and near its origin as large as a goosequill; as it ascends, it 
diminishes in size ; and near its termination again becomes dilated. 
At the middle of the thorax it frequently divides into two branches 
of equal size, which reunite after a short course ; and sometimes it 
gives off several branches, which assume a plexiform arrangement 
in this situation. Occasionally the thoracic duct bifurcates at the 
upper part of the thorax into two branches, one of which opens 
into the point of junction between the right subclavian and jugular 
vein, whue the other proceeds to the normal termination of the 
duct on the left side. In rare instances the duct has been found 
to terminate in the vena azygos, which is its normal destination in 
some mammalia. 

The thoracic duct presents fewer valves in its course than 
lymphatic vessels generally ; at its termination it is provided with 
a pair of semilunar valves, to prevent the admission of venous 
blood. 

JSroncfeea.— The thoracic duct receives at its commencement four 
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fire large lymphatic trunks, which unite to form the recepta** 
Inm chyH; it next receives the trunks of the lacteal vessels* 
go- , Within the thorax it is joined by a 

* * large lymphatic trunk from the liver, 

f and in its course through the posterior 
mediastinum, receives the lymphatic 
vessels both from the viscera and 
parietes of the thorax. At its curve 
lorwards in the neck it is joined by 
• lymphatic trunks from the left side of 

the head and neck, left upper extre- 
mity, upper part of the thorax, and 
thoracic viscera. 

The Duchis lymphcdicus deader is a 
short trunk which receives the lym- 
phatic vessels from the right side of 
the head and neck, right upper extre- 
mity, right side of tne thorax, right 
lung, and one or two branches from 
„ ' ly ^ ^1^® Hver. It terminates at the junc- 

AV ..1 ^ tion of the right subclavian with the 

I I ^ right internal jugular vein, at the 

yJL I j point where these veins unite to form 

J « I : the right vena innominata; and is 

y ^1 ^ provided at its termination with a 

A j ; pair of semilunar valves, which pre- 

j vent the entrance of blood from the 


• The course and termination of the tho- 
racic duct. 1. Arch of the aoila. 2. Tho- 
racic aorta. 3. Abdominal aorta, eLowing 
its princijtfil bninchts divided near their 
origin. 4. Ai't<*riaiTiiJominata, dividing into 
right carotid and right aubcLavian. 5. Left 
carotid. 6. Loft subclavian. 7. Superior 
cava, formed by tl)o union of, 8, the two 
vonee iniiominatse ; and tli(‘so by the junc- 
tion, 9, of the intenial jugular and subcla- 
vian vein at each sidt'. 10. Greater vena 


azygos. 11. Tt rmination of the lesser in 
the greater vena azygos. 12. Eeceptaculum chyli ; several lymphatic trunks 
are seen opening into it. 13. Thoracic duct, dividing opposite the middle of 
the dorsal vertebrse into two branches which reunite; the course of the duct 
behind the arch of the aorta and left subclavian artery is shown by a dotted 
line. 14. The duct making its turn at the root of the nock and receiving 
several lymphatic trunks previously to terminating in the posterior aspect of 
the junction of the internal jugular and subclavian vein. lo. Termination of 
the tnmk of the ductus lymphaticus dexter. 
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CHAPTEE IX. 

OF THE NERVOUS SYSTEM. 

The nervous system consists of a central organ, the cerebro* 
spinal centre or axis, and numerous rounded and fattened white 
cords, the nerves, which are connected by one extremity with the 
cerebro-spinal centre, and by the other are distributed to all the 
textures of the body. The sympathetic system is an exception to 
this descidption ; for in place of one it has many small centres 
which are called ganglia, and which comiiunicate very freely with 
the cerebro-spinal axis and with its nerves. 

The cerebro-spinal axis consists of two portions — ^the brain, an 
organ of large size, situated within the skull, and the spinal cord, a 
lengthened portion of the nervous centre continuous with the brain, 
and occupying the canal of the vertebral column. 

The most superficial examination of the brain and spinal cord 
shows them to be composed of fibres, which in some situations are 
ranged in a longitudinal direction, and in others are interlaced by 
cross fibres. It is also observed that the cerebro-spinal axis presents 
two substances differing from each other in density and colour — a 
grey or cineritious or cortical substance, and a white or medullary 
substance. The grejf suhstavce forms a thin lamella over the sur- 
face of the convolutions of the cerebrum, and of the lamina3 of the 
cerebellum ; hence it has been named coi-tical ; but the grey sub- 
stance is not confined to the surface of the brain, as this term 
would imply ; it is likewise situated in the centre of the spinal cord 
its entire length, and may be thence traced through the medulla 
oblongata, crura cerebri, thalami optici, and corpora striata: it 
enters also into the composition of the locus perforatus, tuber 
cinereum, commissura mollis, pineal gland, pituitary gland, and 
corpora dentata. Two kinds of grey substance are described 
by Eolandd as existing in the spinal cord; the one (substantia 
cinerea spongiosa vasculosa) is the ordinary grey matter of the 
cord, the other (substantia cinerea gelaiinosa) is found along the 
edge and at the extremity of the poajprior cornua. 

The elementcmj constituents ot the nervous system are, nerce^ 
fibres and nerve-cells; and associated with the latter, a finely 
granular, pale matrix substance, and free cell-nuclei. 

The NEEVE-FIBRES (nerve-tubes ; primitive fibres and tubes) are 
the chief components of the nerves and of the white substance of 
the brain and spinal cord, and are also found, but in less number, 
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m the grey substance and ganglia. They are soft and cylindrical, 
dear and transparent when seen by transmitted light; white, 
glittering, and opaline when the light is reflected, and Dounded by 
simple, dark, contour lines. They present great variety of size 
and some decree of variety of texture, being coarse or fine, fragile 
or firm ; their measurement varies between and of an 
inch ; and they undergo a structural change cuteflr death or under 
the influence of chemical reagents, which converts them from 
simple cylinders into cylinders with 
double boundary lines or contours. 

In structure the nerve-fibre is com- 
posed of three parts; namely, an ex- 
ternal coat or sheath, a medulla or 
pulp, and a central solid filament or 
axis-cylinder. The sheath is excessively 
fine and transparent ; so fine and trans- 
parent as to be almost invisible or 
demonstrable only by chemical means, 
and of doubtful existence even, in the 
finer fibres. It is elastic and structure- 
less, and corresponds in general and 
chemical characters with the sarcolemma of muscular fibre. The 
med/uUa or pulp (medulla/ry sheath^ or white matter of Schwann) 
is the mid-layer of the nerve-fibre ; it is a viscous, transparent, 
dear, homogeneous fluid, easily susceptible of coagulation, and 
converted in its coagulated state into an opaque, granular white 
substance. The coagulation of the medulla commences from the 
exterior, and gives rise to the appearance of double boundary 
lines in the fibre (dark-bordered fibres) ; and the greater or less 
extent of the coagulum determines the depth of the interval between 
the double lines. In the fine nerve-fibres with a more delicate 
sheath, the medulla is a^ t to undergo another change, namely, that 
of collecting from point to point mto elliptical masses, and pro- 
ducing va/ricose nerve-fibres. In chemical composition the medulla 
consists chiefly of oily and albuminous matter; its cognomen, 
rnsd/ulla/ry sheath, is derived from its position, encircling the 
central filament as in a sheath ; and it is absent in the finest nerve- 
fibres. 

The central filament, or cuxis-fihre (axis-cylinder, Purkinje ; 
primitive hand, Kemak),is a pale, transparent, homogeneous, slightly 
flattened or cylindrical filament, which occupies the centre of the 
nerve-fibre. It is about one-third the thickness of the nerve-fibre ; 

♦ Nerve-fibres and nerve-oells,^ 1, Nerve-fibres, with double contours, or 
dark-boadered nerve-fibres showing their parallel arrangement in the nerves 
and their mode of termination in loops. 2. A dark-bordered nerve-fibre ter- 
minating in a varicose fibre. 8. A dark-bordered nerve-fibre, showing the 
granular coagulum of the medulla. 4. A nerve-cell with nucleus, and 6, nu- 
cleolus. 6. A nerve-cell, giving off three processes. 7. Granules and free 
nudei 


Fig, 282. 
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is solid and elastic, sometimes finely granular or striated, and is 
only brought into view '^hen the fibre is broken up or the medulla 
dissolved by chemical means. It is also met with in an isolated 
form, and divested both of sheath and medulla. According to 
Kdlliker, the central filament exists in all nerve-fibres, coarse or 
fine but Valentin and Henle, among other histologists, regard it 
as simply the uucoagulated portion of the medullary sheath. 
Kolliker adduces, in support of his views, the constancy of appear- 
ance of the filament, its chemical constitution as a protein com- 
pound allied to coagulated albumen, and its presence in nerves still 
warm with life ; his opinion is probably correct. A confirmation of 
this view is derived from the different effect of certain reagents on 
these two parts of a nerve-tubule. If a piece of fresh nerve matter, 
as of the spinal cord, be hardened in chromic acid, and a thin sec-, 
tion tinged with carmine be examined by the microscope, it will be 
seen that the exterior two-thirds of each tubule is left nearly un- 
coloured, while the central part or axis cylinder is tingled deeply. 

Besides the medullated or daric-h ordered nerve-Jibres now de- 
scribed, there are others which contain no medulla, non-medullated 
or g elatw one fibres f and which consist only of the central filament 
invested by the nerve-sheath. The non-medullated nerve-fibres are 
pale in colour, and bounded by single contour lines ; they are more 
or less transparent and consistent, and sometimes nucleated ; ’ in a 
word, they present those conditions which distinguish them as nerve- 
fibres in process of development, and, as such, are 
the chief constituent of the embryonic brain. Ac- 
cording to this view, the contents of the embryonic 
fibres separate into two parts, of which the exterior, 
fluid and viscous, is the medulla, while the unaltered 
interior, firm and solid, is the central filament. Fale 
non-medidlated fibres are found in connexion with 
nerve-cells, constituting the processes of those cells, 
and sometimes forming the bond of union between 
the nerve-cells and medullated fibres ; they are 
found also as peripheral continuations of the medul- 
lated fibres in the cornea ; in the Pacinian corpus- 
cles ; and as nucleated fibres in the terminal ex- 
pansion of the olfactory nerves. 

The NERVE-CELLS (nerve corpuscles or vesicles) 
are nucleated cells, occurring in great numbers in /• 
the grey or coloured portion of the brain and spinal 
cord, in ganglia, occasionally in the trunks oi cer- 
tain nerves, and in nervous expansions, as of the optic and auditory 
nerve. In structure they are composed of a delicate structureless 
membrane, containing soft, pulpy, greyish contents, and a central 
nucleated nucleus. In size the nerve-cells vary between and 
iifeu of an inch in diameter, and the nuclei between ybVo focTo* 


Fig. 233.* 



* Gelatinous nerve-fibres from olfactory m-rve. 
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The contents of the cells are a clear, homogeneous, colourless, or 
alightly yellowish matrix, having diffused through it a multitude 
of minute round granules of nearly uniform 
siae. Sometimes the granules are pale and 
colourless, or have intermingled with them a 
small number which are slightly tinged with 
yellow or grey, and constitute colourless 
nerve^cells. At other times the granules have 
a brownish or blackish tint, and have mingled 
with them others of a darker and larger kind ; 
these are the coloured or piqmeniary nerve- 
cells. Occasionally, the coloured granules 
are diffused equally through the mass of the 
contents, while, in other cells, they are con- 
gregated near the nucleus, and form a con- 
siderable mass. The nucleus is a clear sphe- 
rical vesicle with a distinct membrane and 
transparent contents, with one and some- 
times two or more large opaque nucleoli. 
The soft elastic contents of the nerve-cells are a protein compound, 
analogous to that of the central filament of the nerve-fibres ; the 
opaque granules consisting chiefly of fatty 
matter and pigment. 

Nerve-cells present some variety in structure 
and form; they may have thin walls, like the 
cells above described, found in the brain and 
spinal cord; or fhicJc walls as in the cells of 
ganglia. They may be Independent cells, or 
they may be furnished with pale filamentary 
processes, and be termed according to the num- 
ber of such processes, unipolar, bipolar, or mul- 
tipolar cells. The cells without processes being 
opolar. The processes given off by these cells 
resemble the non-medullated nerve-fibres, and 
are sometimes continuous with the medullated 
fibres ; at other times branched. 

The finely granular pale matrix substance is found chiefly in 
the grey matter of the brain and spinal cord ; it is identical with 
the contents of the nerve-cells. The free cell nuclei correspond 
with the nuclei of the nerve-cells, and in certain situations are ac- 
cumulated in considerable number. 

Nerve centres. — A nerve centre is a collection of vesicular 
nerve matter. Sometimes circumscribed and defined, as in the 
corpus striaium in the brain or the ganglia of the sympathetic; at 


Fig , 23j.t 



• Multi-nucleated cells from the central grey substance of the spinal cord ; 
magnified 850 times ; afp'r KOlliker. These colls measure between and 
of an inch in diameter. 

t Cells from the substantia gelnfinosa of the posterior horn of the spinal 
cord ; minified 850 tiines ; after KOlliker. 
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others, spread over a large surface or extending far into the interior 
of a nerve mass ; as in the convolutions of the brain and the central 
column of the cord. Nerve centres are always connected with 
nerve fibres which serve to bring them 
into relation with other nerve centres, 
or with parts of the body from which 
they receive or to which they communi- 
cate neiwe impressions. 

A COMMISSURTJ is a mass of fibrous 
nerve matter which acts as a link of 
communication between two nerve cen- 
tres. 

A NERVE is a rounded or fiattened 
cord of nerve fibres which forms the 
channel of connexion between the nen^e 
centres and all the jiarts of the body. 

'rhe nerve cords are surrounded by a 
strong sheath of fibrous menibrane, 
which not only preserves their rounded 
form, but forms septa which pass into 
the interior of the cord, subdividing it 
into a number of strands or funiculi. In 
many nerves this subdivision is so ])er- 
feot, that if cut across in the fresh state, 
and squeezed, the appearance is presented of a circular disk from 
which white pulp exudes from little apertures. The membrane 
which isolates these funiculi is sometimes called the neurilemma; it 
serves to support the delicate tissue of which the nerve-tubes are 
composed, and also as a channel along which the blood-vessels 
reach the interior of the cord. 

Branching of nerves. — A branch of a nerve consists of several 
funiculi which leave the parent trunk and become invested with a 
neurilemma derived from its sheath. 

Inosculation or communication. — ^Nerves frequently form junc- 
tions of a portion of their substance so as to become complex in 
structure, but in no case does a primitive nerve-tubule split and 
permit a portion of its contents to come in contact with that of 
another tubule. Nerve-tubules by their tubular membrane or 
medullary sheath are insulated throughout their whole course. 

Plexus. — A plexus is an intricate inter-oommuuication between 
the funiculi of adjacent nerves. 

Origin. — The apparent origin of a nerve is where it becomes 
connected with the surface of a nerve centre. The real origin is 
where its tubules terminate in the substance of its nerve centre — often 

* Large nerve cells, with bi-anching processes, from the anterior conm of 
the spinal cord ; after KOllikor. The pigment granules are collected into a 
mass in one of the cells, but are more generally distributed m the other. The 
cells measure between and of an inch in diameter : and their nuclei 
Wco to xiVs* 

F F 2 




m 


STRUCTUEE OF THE NERVOUS SYSTEM. 


far away from where it plunges into the nerve surface. It is very 
difficult to trace accurately the deeper connexions of the extremities 
of nerve-tubules, but as in many instances they have been observed 
to be directly connected with nerve-vesicles, the opinion is becom- 
ing general, that most of the nerve-tubules have a central con- 
nexion with a nerve-cell. 

Terminations. — In their ultimate distrihution^ nerve-fibres ter- 
minate in loops, in fine plexuses, and in free extremities, instances 
of all these modes of termination, together with division of fibres, 
being met with in the skin : loops are well seen in the papilk© of 
that membrane, terminal plexuses in the conjunctiva scleroticse, 
and free extremities in the conjunctiva. Pacinian bodies, in the 
nerves of sight, hearing, and smell, and many other parts ; more 
recent microscopic observations showing that the mode of termina- 
tion by free extremities is the most common. 

The Pacivian bodies are small oval or pyriform masses, varying 
in size from half a lino to three lines in length, situated on the 
peripheral extremities of the nerve-fibres chiefly in 
the palm of the hand and sole of the foot, but also 
found in other parts, as the perineum, glans penis, 
bulb of the urethra, on the intercostal nerves, on the 
cutaneous nerves of the neck, arm, and leg, and 
dorsum of the hand and foot, and on the filaments 
of the sympathetic nerve in various localities. It 
has been calculated that in the palm of the hand 
and palmar surface of the fingers there are six 
hundred of these bodies, and at the extremities of 
the fingers they are especially numerous. They are 
situated for the most part in the subcutaneous areo- 
lar tissue, are clear, transi>arent, and glistening in 
appearance, and traversed internally with white 
streaks. In structure a Pacinian body is composed 
of from twenty to sixty concentric layers or capsules 
of areolar tissue, separated by spaces containing a 
serous fluid, and having a central cavity also filled 
with serous fluid, which contains the free extremity 
of a nerve-fibre, divested of its sheath and medulla, and reduced 
to the condition of an axis-cylinder. The intercapsular spaces are 
wider between the external than the internal layers, and closing 
around the nerve-fibre at its entrance into the coi^uscle, are con- 
tinued for some distance on the fibre to constitute its sheath. The 
nerve-fibre included within the central cavity ends in a small 
rounded tubercle, and not unfrequently is bifid or even trifid. The 
Pacinian corpuscles are first apparent during the sixth month of 
foetal Hfe. 

SYMPATHETIC nerve. — The sympathetic or ganglionic nerve, or 

* Portion of a dimtai showing the disposition of tho Pacinian cor- 

]>iiHcles ; reduced after Kollikcr. 
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system of organic nerves, has received its various designations from 
its numberless communications and anastomoses, from its compo- 
sition of a series of ganglia, and from its distribution ^ 

chiefly to the viscera of the body. It consists of a 
cord of moderate thickness, which extends from the 
head to the coccyx, lying by the side of the vertebral 
column, of a series of ganglia, some of 'which are 
fusiform and others flattened and multangular, of 
short branches of communication from the spinal * wilj' 11 
nerves, and peripheral branches which for the most |m|| 
part follow the trunks of arteries, and are distri- mjljjl 

Duted to the viscera, after uniting with ganglia in uW 

their course, or forming smaller ganglia in their dis- 
tribution. The elementary constituents of the gan- 
glionic nerve are : white nerve-fibres of every degree ]||| 

of magnitude from coarse to fine ; ganglionic nerves, jlJJ 

and nerve-cells. The ganglia resemble in structure “|j| 
those of the posterior roots of the spinal nerves, but 
the nerve-ceUs are smaller, more uniformly round, ^ 

pale and colourless or slightly tinged with pigment, 
and provided with a single process, sometimes two, and more rarely 
none — ^the ganglionic veroe. After one or two turns around and 


between the nerve-cells, the ganglionic nerve takes its course to the 
periphery of the ganglion and united with other fibres constitutes 
the nervous cords. The ganglionic nerves are dark-bordered and 
pale. The white neroc^Jihres arc derived from the anterior and 
posterior roots of the spinal nerves, chiefly from the latter; en- 
tering the gan|]flion, they divide into an ascending and descending 
fasciculus, which pass upwards and downwards along the main 
trunk of the nerve, or pass off with the larger branches m company 
with ganglionic nerves. 

The branches of the sympathetic nerve present some difference of 
colour, having reference to the greater or less preponderance of the 
white or ganglionic fibres ; thus the splanchnic nerves are white, the 
mesenteric branches gre^dsh-white ; and the filaments ramifying on 
the branches of the carotid arteries reddish-grey and soft (nervi sub* 
rufi, moUes) ; the cardiac branches and pelvic plexuses are also grey 
and soft. Some part of the greyness ol these nerves is also due to 
the presence of certain peculiar fibres, the grey fibres of Remak 
(gelatinous fibres, Henlej. The grey fbres of llionah are pale fiat 
fibres, indistinctly striated, granular or homogeneous, and present- 
ing elongated or fusiform nuclei, in fact presenting characters 
similar to imperfectly formed areolar tissue, to which substance 
they probably belong. Remak finds them in great abundance in 
the impregnated uterus, indeed more numerous than the nerve- 


* A Pacinian corpuscle; after Kolliker. cu Its peduncle, b. The norye- 
fibre. c. The axis-cylinder contained in the cavity of the corpuscle, d. The 
laminated sheath. 
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fibres, and they seem to constitute the basis of many of the nerves. 
They are probably derived from the neurilemma of the finer 
branches. 

In their peripheral terminations the branches of the sympathetic 
nerve present numerous minute, almost microscopic ganglia, which 
are especially remarkable on the carotid arteries, 
Fig. 239.* in the pharyngeal plexus, upon the heart, around 
the root and in the substance of the lungs, upon 
the supra-renal capsule, on the lymphatic glands, 
on the posterior wall of the urinary bladder, and 
occasionally in the kidneys. In structure these 
ganglia are identical with the larger ganglia. The 
nerve- fibres, like those of the cerebro- spinal sys- 
tem, terminate in loops, in fine plexuses, and in 
free ends, the latter being present in the Pacinian 
corpuscles of the mesentery. In their ultimate 
terminations they probably cease to be medul- 
lated and become reduced to their axis fibres. 

llKYELorMENT. — Nerve-colls and nerve-fibres are 
developed from the primary cells of which the 
embryo is originally composed; the nerve-cells 
increase in size, and either retain the character of 
simple cells or throw out processes which become 
connected with nerve-fibres. Some of the nerve- 
cells, provided with two nuclei, appear to increase by division. 
Nerve-fibres are produced from fusiform nucleated cells, which are 
united into pale, flattened, nucleated tubules or fibres; and at 
about the middle period of fijetal life they become white from the 
development of the medullary sheath. In the peripheral plexuses, 
the anastomosis of fibres results from their development by fusiform 
or stellate cells, the processes of which unite with each other; 
while in the trunks of the nerves the tubules attain a large size, 
and their contents become split up into a fasciculus of fibres, as 
occurs in the development of muscular fibre. 

In the cerebro-spinal centre, nerve-fibres are first perceptible in 
the embryo at the end of the second month, at which time they 
are intermingled with an abundance of fusiform cells with fine 
lengthened ends. At the fourth month the grey and the white 
substance are distinct ; but dark contours to the fibres do not make 
their appearance until the mid-period of foetal life, and are first 
discoverable in the spinal cord. The subsequent changes are, in- 
crease of size of the fibres, the number of primitive fibres existing 
in the feetus being as great as in the adult. 

♦ A sympathetic ganglion from a puppy, made transparent by soda ; after 
KblUker. a, a. Trunk of the sympathetic nerve. 6. Communicating branches 
from a spinal nerve ; these branches divide into two fasciculi which take their 
course upwards and downwards in the trunk, c, c. The ganglion, composed 
of ganglion cells, d. Small branch, probably destined to accompany an artery. 
e, A v&ceral branch. 
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Yessels, — The brain and spinal cord are very moderately supplied 
with blood by small arteries whiell enter their substance from the 
pia mater, and divide into branches at acute angles. In the 
medullary substance they form a network of fine capillaries with 
wide meshes ; but the network is closer and the capillaries more 
abundant in the grey substance. The ganglia of the nerves possess 
a delicate capillary plexus which pervades their structure, encircling 
each cell in a special web; the arteries of the nerves are more 
scanty and for the most part longitudinal, forming an open network 
with elongated interstices, which invests the fasciculi but does not 
penetrate to the nerve-fibres. In the Pacinian corpuscles, blood- 
vessels reach the interior of the central cavity. 

THE NERVE CENTRES. 

The great centres of the cerebio-spinal nervous system are most 
easily understood by taking them up in the following order — 
spinal cord, medulla oblongata, cerebrum, and cerebellum; thus 
beginning with the more simple or elementary and proceeding to 
the more complex. 

The Spinal Oord. — Thesphial cord of the adult, somewhatless than 
eighteen inches in length, extends from the loraiuen magnum to oppo- 
site the first or second lumbar vertebra, where it terminates in a 
conical point, retained in position by the filum terminale; in the child, 
at birth, the cone reaches the middle of the third lumbar vertebra, 
and in the embryo is prolonged as far as the coccyx. It presents a 
difference of diameter in difierent parts of its extent, and has two 
enlargements. The uppermost of these corresponds with the origin 
of the nerves destined to the upper extremities (brachial) ; and the 
lower enlargement (lumbar) is situated near its termination, and 
corresponds with the attachmeut of the nerves which are intended 
for the supply of the lower limbs. The brachial enlargement is 
flattened from before backwards, and extends from the third cer- 
vical vertebra to the first dorsal; the lumbar enlargement is 
flattened from side to side, and is smaller than the braimial. The 
spinal cord gives off near its termination that assemblage of nerves 
which has received the name of cauda aiidna ; the cauda equina is 
formed by the roots of the lumbar and sacral nerves elongated by the 
growth of the spine, the ganglia of the posterior roots being held 
in connexion with the intervertebral foramina through which the 
nerves pass. 

In form, the spinal cord is a flattened cylinder, and presents on 
its anterior surface a fissure, which extends into the cord to the 
depth of one-third its diameter, and is occupied by a fold of pia 
mater. This is the anterior median fissure. If the sides of tnis 
fissure be gently separated, they will be seen to be connected at 
the bottom by a layer of medullary substance, the anterior white 
commissure. In the middle line behind and corresponding vnth 
the anterior fissure is the posterior median fissure, which contains 
a slender process of pia mater. It extends more deeply into the 
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cord than the anterior fissure, and reaches the crey substance of 
the interior. These two fissures divide the medulla spinalis into 
two lateral portions, which are connected to eacli other by the white 
commissure which forms the bottom of the anterior fissure, and by 
a commissure of grey matter situated behind the former. On either 
side of the posterior median fissure is a slight line which bounds on 
each side tiie posterior median columns. These columns are most 
apparent at the upper part of the cord, and in the meduUa oblon- 
gata, where they have received the name of posterior pyramids, or 
funiculi graciles. 

Two other lines are observed on the medulla, the anterior and 
posterior lateral sulci, corresponding with the attachment of the 
anterior and posterior roots of the spinal nerves. The anterior 
lateral sulcus is a mere trace, marked only by the attachment of 
the filaments of the anterior roots; the posterior lateral sulcus ib 
somewhat more evident. 

These fissures and sulci indicate a division of the spinal cord 
into three pairs of columns, namely, anterior, lateral, and pos- 
terior; or, as they are frequently 
described, into antero-lateral and 
posterior. 

If a transverse section of the 
spinal cord be made, its internal 
structure may be seen and exa- 
mined. It will then appear to be 
composed of two hollow cylinders of white substance placed side by 
side, and connected by a narrow white commissure. Each cylinder 
is filled with grey substance, which is connected by a commissure 
of the same matter ((]rey commissure). The form of the grey sub- 
stance, as observed in the section, is that of two irregularly 
curved or crescentic lines joined by a transverse band. The ex- 
tremities of the curved lines corresponding with the sulci of origin 
of the anterior and posterior roots of the nerves are termed 
cornua; the anterior cornu is short and thick ; the posterior cornu, 
long and slender, reaches nearly to the sm*faco of the posterior 
lateral sulcus. 

Central canal. — In tha centre of the grey matter of the cord 
there is a minute canal lined by epithelium which extends upwards 
into the fourth ventricle, and down into the filum terminale. It is 
always present in the young subject, but often cannot be found in 
the spinal cord of the adult. 

Structure of the spinal cord. — The cylindrical column of the 
spinal cord is closely invested with pia mater, processes of which 
)ass into its substance and so subdivide it for a considerable depth 
rom its surface. The white matter which forms its exterior is 
composed of longitudinal nerve-tubules, while the dark column 

♦ Transverse section of the spinal cord, showing the roots of the spinal 
nerves. 1. Anterior root. 2. Posterior root, with its ganglion. 


Fig. 240 .* 
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which is contained in the interior central part is principally gr^ 
or vesicular nerve matter, but some nerve-tubules also are found in 
it, many of which are oblique or transverse in their direction and 
correspond with the roots of the nerves. The grey matter is made 
up of cells which vary somewhat in size and shape. Small cells 
which measure from of an inch downwards are abundant in 
every part of the central column, but larger ones with branching 
extremities which measure from to of an inch, are collected 
in special bundles. The posterior horns of the grey column with 
which the posterior roots of the spinal nerves are connected, con- 
tains a collection of the larger cells. A lateral group also occurs 
in the hollow of the crescent between the anterior and posterior 
cornua. 

Origin of the Nerves . — The spinal nerves arise by two roots, the 
distinctive characters of which, outside the medulla, will be de- 
scribed hereafter ; their connexion with the nerve centre is here 
noted. 

The anterior roots pass through the substance of the white 
matter into the anterior horns, where they separate and can be 
traced into the an ter o -lateral column of the same side, while some 
seem to be connected with the anterior or white commissure. 

The posterior roots have very wide connexions. Some pass 
into the deep or innermost part of the lateral division of the antero- 
lateral column. Some after diverging in the posterior horns are 
continued upwards and downwards, while others seem to pass 
across the grey column into the opposite half of the cord. 

From the foregoing description it will appear that the spinal 
cord can be divided anatomically into three great columns or 
strands on each side. 1. The posterior column, which is defined 
by being enclosed within the posterior horns of the grey matter ; 
with this the roots of the nerves are not connected, except perhaps 
by some few fibres. 2. The antero-lateral column, consisting of the 
whole remaining white matter of the cord. 3. The central or ^rey 
column with its horns, encased by the two former. The spinal 
cord is clearly the channel of connexion between the braiii and 
the roots of the spinal nerves, but the anatomical connexion of 
the nerve-fibres it is impossible to demonstrate. That some of the 
fibres are continuous throughout the whole length of the spinal 
cord is extremely probable, but that many more are oblique is 
proved by the view of sections at almost any point. The following 
interpretation of the connexion between the roots of the nerves 
and the columns of the cord, is founded on the well-known experi- 
ments of Dr. Brown- S6quard. 

The posterior columns are not in any way concerned in the trans- 
mission of sensory or motor impressions. 

The anterior and the greater portion of the lateral part of the 
antero-lateral column serves to transmit motor impulses to the 
anterior roots of the same side. 

The grey column, and probably that part of the antero-lateral 
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coltunn which lies deep in the hollow of the crescent between the 
anterior and posterior cornua is the channel for sensory impulses 
to travel from the posterior roots upwards, but 
Fig. 241,t these sensory impulses pass at once across into the 
opposite half of the cord.^ 

The grey matter, besides being the channel for 
sensation, is also the principal centre of reflex ac- 

rpjjj, Encephalon. — The encephalon, or that part 
of the cerebro- spinal centre contained within the 


cranium, consists of the medulla oblongata and meso-cephalon, 
cerebrum, and cerebellum. The whole mass weighs on an average 
about fifty ounces for the male, and forty-four for the female. 


MEDULLA OBLONGATA. 

The medulla oblongata is the upper enlarged portion of the spinal 
cord. It is somewhat conical in shape, and a little more than an 
inch in len^h, extending from the pons Varolii to a point corre- 
sponding with the upper border of the atlas. On the middle line, 
in front and behind, the medulla oblongata is marked by two ver- 
tical fissures, the anterior and posterior median fissures, which 
divide it superficially into two symmetrical lateral cords or columns ; 
whilst each lateral column is subdivided by shallow grooves into 
three smaller divisions, namely, the corpora pyramidalia, corpora 
olivaria, and corpora restiformia. 

The Corpora ^pyramidalia are two narrow convex cords, tapering 
slightly from above downwards, and situated one on either side of 
the anterior median fissure. At about an inch below the pons the 
corpora pyramidalia communicate across the fissure by a decussa- 
tion of tneir fibres (the decussation of the pyramids), and at their 
point of entrance into the pons are constricted into round cords. 
The fissure is somewhat enlarged by this constriction, and the en- 
larged space has received the name of foramen caecum (Vicq d’Azyr) 
of the medulla oblongata. 

The Corpora olivaria (named from some resemblance in shape to 
an oHve) are two oblong, oval-shaped, convex bodies, of about the 
same breadth as the corpora pyramidalia, about half an inch in 


* The anatomical description of the columns of the cord differs slightly from 
that which Dr. Browu-Stiquard has dt ducod from his experiments, inasmuch as 
there is included in the sensory column the deep part of the antero-lateral 
column. It seems to the Editor that experiments which propose to divide the 
whole of the white matter leaving the grey entire, cannot bo done with the 
precision necessary for physiological deduction. In fact, in the experiments 
recorded, when the knife was made to pass so close to the central canal as to 
insure the division of all the white matter,, sensation was impaired. The 
Editor believes that it was so because the deep part of the antero-lateral 
column was included in the section. 

t Transverse section of the spinal cord. 1 . Posterior column. 2. Antero- 
lateral column. 8. Deep part of the same enclosed between the anterior and 
posterior horns of the grey column. 4. Central or grey column. 
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lentil, and somewhat larger above than below. The oorpiis olivare 
is situated immediately external to the corpus pyram^le, from 
which, and from the corpus 
restiforme, it is separated by a 
groove. In this groove some 
longitudinal fibres are seen 
which enclose the base of the 
corpus olivare, and have been 
named funiculi hiLUiucb^ those 
which lie to its inner side being 
the funiculus internus, and 
those to its outer side the funi- 
culus externus. Besides these 
there are other fibres which 
curve round the lower part of 
the corpus olivare, these are the 
arciform fibres^ and seem to be 
fibres of the anterior pyramids 
proceeding to join those of the 
restiform column. When ex- 
amined by section the corpus 
olivare is found to be a gan- 
glion deeply embedded in the 
medulla oblongata, and meeting 
its fellow at the middle line be- 
hind the corpus pyramidale. 

The ganglion of tlie corjius 
olivare (cor])us dentatum, nucleus olivae), like that of the cere- 
bellum, is a yellowish -grey dentated capsule, open behind, and 
containing grey substance and transverse white fibres. The nervous 
filaments which spring from tlie groove on the anterior border of 
the corpus olivare are those of the hypoglossal nerve ; and those 
on its posterior border are the glosso-])haryngeal and pneumo- 
gastric. 

The Corpora rcMlfonma (restis, a rope) comprehend the whole of 
the posterior half of each lateral column of the medulla oblongata. 
They are separated from the corpora olivaria by the grooves already 
spoken of ; posteriorly they are divided from each other by the 
]'‘osterior median fissure and fourth ventricle, and superiorly they 
diverge and curve backwards to enter the cerebellum, and con- 
stitute its inferior peduncles. Along the posterior border of each 

* Front view of the upper p.^rt of the cranio-spinal axis, with the origins 
of the nerves, m. Medulla oblongata, p. Anterior pyramids, d. Their decus- 
sation. o. Olivary bodies, p. Tons Varolii, c, h. Crura cerebelli. 8. Cnira 
cerebri, m. Corpora mamniillaria. t. Tractus opticus, c. Chiasma. 2. Optic 
nerve. 3. Motor oculi. 4. Fatheticus. 6. Fifth pair. a. Its larger root. 
h. Its smaller root. g. Gasserian ganglion. 6. Abducens. 7. Facial. 8. Audi- 
tory. 9. Glosso-pharyngeal. 10. Vagus. 11. Spinal accessory. 12. Hypo- 
glossal. 1', First spinal nervo. 2'. Second spinal neiwo. v. Its ganglion. 
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€orptis reatiforme, and marked off from that body by a groove, is 
a narrow white cord, separated from its fellow by the posterior 
fissure. These narrow cords are termed the posterior pyramids 
(fasciculi graciles). Each fasciculus forms an enlargement (pro- 
cessus clavatus) at its upper end, and is then lost in the floor of the 
fourth ventricle. The processus clavati are the lateral boundaries 
of the nib of the calamus scriptorius. The corpus restiforme is 
crossed near its entrance into the cerebellum by the auditory nerve, 
the choroid plexus of the fourth ventricle, and the pneumogastric 
lobule. 

The remaining portions of the medulla oblongata visible from the 
exterior, are the two slightly convex columns which enter into the 
formation of the floor of the fourth ventricle. These columns are 
the fasciculi teretes (innomiuati). The fasciculi teretes are coated 
with grey nerve matter and are crossed by three or four white deli- 
cate bands called the lUiece trmisverscOf which are the fibres of origin 
of the auditory nerve. 

The medulla oblongata is the continuation upwards of the columns 
of the spinal cord, besides containing a collection of ganglia or 
special centres of the most important cranial nerves. The mode in 
which the various component parts of the spinal cord pass up into 
the medulla and through it to the mesocephalon is ratner complex 
and has given rise to unnecessary complication in description. 
Referring the reader for the more intricate details to other works, 
the following seems a simple account of the probable arrangement 
of its fibres. 

The anterior pyramids, which arc shaped like a long wedge (see 
fig. 24-3), are the direct continuation upwards of the anterior or motor 
part of the antero-lateral column of the cord — the decussation per- 
mitting most of the fibres of one side of the cord to pass into the 
opposite side of the medulla. 

The greater part of the remaining fibres of the antero-lateral 
column, together with the posterior column of the cord, diverge from 
it at the calamus scriptorius, and arc directed outwards and back- 
wards towards the cerebellum, forming the restlform column. 

The posterior pyramids or processus graciles, after running along 
the inner ed^e of ibhe posterior column, sink down and become con- 
tinued into the/a.sc?c?i-Zi terotrs of the fourth ventricle. 

The remaining portions of the medulla are the olivary bodies and 
fasciculi teretes ot the fourth ventricle. These two seem to be the 
direct continuation upwards of the central or grey column of the 
cord, together with the deeper part of the antero-lateral column 
of the cord, formerly alluded to as lying in the hollow of the 
crescent between the anterior and posterior horns of the grey 
column. In the spinal cord this deep central part is concealed, by 
being overlaid by the posterior and superficial layer of the antero- 
lateral columns, but in the medulla it comes into view, behind in 
consequence of the separation and divergence of the restiform 
tract, and in front by the projection of the olivary body, which 
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kere crops out and seiparates tke anterior pyramidal from tke resti* 
form continuations of tke antero-lateral column. In tkis view tke 
wkole tkickness between the oli- 
vary body and fasciculi teretes is 
tke olivary column, which thus 
consists of white fibres derived 
from the before-mentioned deep 
part of antero-lateral column and 
other superadded white fibres, to- 
gether with the grey or vesicular 
column of the cord ; and in ad- 
dition the nucleus of the olivary 
body and the special collections 
of grey matter which form the 
centres of origin of the special nerves of the medulla. Through 
this olivary column sensation is transmitted upwards from the 
central paAs of the spinal cord. 

THE MESOCEPHALON. 

The mesocephalon, considered as a separate division of the en- 
cephalon, may be defined as that portion corresponding internally, 
to the prominence of the })on8 Varolll on the surface. It is limited 
below by the medulla oblongata, above by the crura cerebri, on 
each side by the hemispheres of the cerebellum, in front by the 
pons, and behind by the corpora quadrigemina. Its complex system 
of fibres serves to connect the medulla oblongata with the cereDrum, 
the cerebellum with the cerebrum, and the two lateral halves of the 
cerebellum with each other. 

Thepoijs Varolli is a convex arch of white matter, situated above 
the medulla, and extending from side to side, slightly constricted, 
where it enters the cerebellum at each side, to form part of the crus 
cerebelli. The transverse direction of its fibres point it out as the 
infercerehellar commissure. In the middle it is grooved for the 
basilar artery. On viewing a section of the pons, it will be seen 
that it is not wholly or chiefly composed of transverse fibres, but 
that it is traversed by strands of longitudinal white matter, and 
contains deposits of grey nerve matter. The longitudinal strands 
are not collected into one bundle, but alternate with transverse 
bands of the true fibres of the pons, so that it is only the super- 
ficial transverse bands of the pons which conceal the more complex 
arrangement of nerve matter within. 

To understand the anatomy of this underlying mass, it will be 
convenient to study what is seen on a longitudinal section of the 
brain, made a little to one side of the mesial line, and in explaining 
this, the description refers to parts above the mesocephalon, as 

• Diagrammatic section of the medulla oblongata. 1. Antenor p}’Tnmidal or 
motor column. 2. Kestifonu column. 3 Corpus olivar<'. 4 Fasciculi teretes 
iu fourth ventricle. 5. Corpus deutatum iu olivarj’ bodj . The olivary or sen- 
sory column is shaded 
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well as to tlie parts of the medulla oblon^ta. In such a section 
(see fig. 244) the three strands of the medulla, the anterior pyra« 


Mg. 244 • 



midal, the olivary, and the restiform can be seen. The restiform 
can be traced turning backwards into the cerebellum. The anterior 
pyramidal can be traced through below the surface of the pons, 
forward into a bar of white matter, which emerges at the upper 
edge of the pons, and is called the crus cerebri. It is easy to recog- 
nise this track as the continuation upwards of the motor column, 
and if this section be followed still further, it will be found that 
this expands into a pear-shaped body, consisting of streaks of 
white, with dark grey or brown nerve matter intervening. This is 
the corpus striatum, the anterior or motor ganglion of the brain. 

The olivary, or central column, can in like manner be traced 
through a deeper layer of the pons, and will also be found to 
emerge above it, as the posterior part of the crus cerehri, being 
separated from the former part by a collection of dark grey nerve 
matter called the locus niger. Traced further on, this column is 
found to expand into a round bulb of a grey or coffee colour, situ- 
ated immediately behind, and resting against the corpus striatum, 
and called the ihala/mus ojpticus. The column is the continuation 

Diagram of a section of the medulla oblongata, mesocephalon, crus cerebri 
and cerebral ganglia. 1. Anterior pyramid. 2. Restiform column. 3. Olivary 
body and column. 4. Posterior pyramid. 6. Arciform fibres. 6. Orus cere- 
bellL 7. Pons Varolii. 8. Motor column in anterior part of crus cerebri. 9. 
Sensory column in posterior pari of crus. 10. Locus niger. 11. The so called 
olivary fasciculus. 12. Processus e cerebello ad testes. 13. Corpora quadri- 
gemma. 14. Thalamus opticus, 15. Corpus striatum. 
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upwards of tte sensory tract, mi the bulbous expansion is the 
sensory ganglion. 

At tne back part of the section will be seen a band, which pro- 
ceeds from the centre of the cerebellum onwards towards the 
thalamus opticus, and before reaching it, has two little pea-like 
elevations on it, the interior of which contains grey matter ; the 
band is the processus e cerehello ad testes^ or cerebro-cerebellar com- 
missure, and the pea-like elevations are the corpora quadrigemina, 
or nates and testes. The band alluded to forms part of the crus 
cerebelli. Between the two processus eerehelli is a space called the 
fourth ventricle, and this is covered in by a thin veil of whitish grey 
matter, stretched between the two bands, and called the valve of 
Vieussens. 

Besides the strands already mentioned, another small collection of 
fibres is described as leaving the anterior pyramidal tract close to 
the olivary body, and ascending deeply through the pons to be 
connected with the corpora quadrigemma. Whether these fibres 
really belong to the anterior pyramid, or to the column connected 
with the olivary body, is doubtful, but they are usually termed the 
olivary fa sc leal us. It seems better, however, to regard them as a 
mere offshoot of the primary column, and to retain tne name oliva/ry 
column for the part already 
described as ascending to 
the thalamus opticus from 
the central part of the 
spinal cord. 

The fibres from these 
columns do not, however, 
terminate in the corpus 
striatum and thalamus 
opticus, but are continued 
onwards into the white 
substance of the brain, 
which lies beyond these 
ganglia, and is connected 
with them in front, out- 
side, and below them. By 
this white fibrous sub- 
stance of the brain, the 
columns of the mednUa 
oblongata, and the collec- 
tions of vesicular nerve matter which form the special centres in 
it, and the mesocephalon, are connected with the convolutions which 
exist on its surface. In this view the brain is just an expansion 

♦ Diagrammatic view of the connexion between the columns of the medulla 
and the convolutions of the brain. 1. Anterior part of the crus cerebri extend- 
ing to the corpus striatum and its fibres radiating to the convolution. 2. The 
posterior part of tho crus cerebri expanding into the thalamus opticus, from 
which fibres radiate to the convolutions, 3. The convolutions. 
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of the columns of the cord, with the addition of nerve centres con- 
nected with the special nerves of the head, and others which seem 
to be related to the operations of the mind. 

The two sides of the brain are connected with each other by com- 
missures, the principal of which is the corpus callosum, the descrip- 
tive anatomy of wliich will be included in the account of the 
dissection of the brain, but at present it may be stated, that it con- 
sists of a thick band of white nerve matter, the antero -posterior 
measurement of which is abont one-half of the length of the en- 
cephalon. The fibres of which it is composed are parallel and 

Fig, 246.* 



* Base of the brain upon •svliirh several sections have been made, showing 
the distribntiou of the longitudinal or diverging fibres. 1, Medulla oblongata. 
2. One mif of the pons Varolii. .3, Crus cerebri crossed by the optic nerve 
(4), and spreading out into the thalamus ojjtieus and coipus striatum to form 
the corona radiata. o. Optic nerve near its ongin. 6. Olfactory nerve. 7. Cor- 
pora albicantia. On the left side of the figure a portion of the brain has been 
removed to show the distribution of the diverging fibres. 8. Fibres of the 
corpus pyramidal© passing througli the pons Varolii. 9. Fibres passing 
through the thalamus opticus. 10. Fibres passing into the corpus striatum. 
11. Fibres of the hemisphere. 12. The fifth nerve : its two roots. 13. Fibres 
of the corpus pyramidale passing outwards with the corpus restiforme into 
the substance of the cerebellum ; arciform fibres of Solly. The fibres referred 
to are those below the figure, the figure itself rests on the corpus olivare. 14 
Section through one hemisphere of the cerebellum, sho’wdng the corpus rhom- 
boideum in the centre of its white substance ; the arbor vitae is also seen. 15. 
Opposite hemisphere of tlie cerebellum. 
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:ransveree, and extend from the convolutions of one hemisphere to 
those of the other. 

The white matter of the cerebrum therefore may be considered as 
composed of fibres radiating out from the corpus striatum, and 
thalamus opticus and of transverse fibres belonging to the corpus 
callosum ; but it must be remembered that no direct continuation 
of fibres can be traced between the medulla and the convolutions, 
and certainly the white matter of the brain contains an amount of 
fibres out of all proportion to the small quantity in the columns of 
the cord. Besides the three sets of fibre above alluded to, there 
have to be added certain longitudinal fibres forming what may be 
considered antero-posterior commissures and the small transverse 
commissures seen in the third ventricle. 


CEREBUUM. 

The Cerehru,7n presents on its surface a number of slightly convex 
elevations, the convolutions (gyri), which are separated from each 
other by sulci of various depth. It is divided superiorly into two 
hemispheres by the great longitudinal fissure, which lodges the falx 
cerebri, and marks the original development of the brain by two 
symmetrical halves. 

Each hemisphere, on its under surface, admits of division into 
three lobes, anterior, middle, and posterior. I'he anterior lobe rests 
on the roof of the orbit, and is sejiarated from the middle by the 
fissure of Sylvius. The middle lobe is received into the middle 
fossa of the base of the skull, and is separated from the posterior by 
a slight impression produced by the ridge of the petrous bone. The 
postenor lobe is supported by the tentorium. 


BASE OF THE BRAIN. 

The student should first study the base of the brain : for this 
purpose the organ should be turned upon its upper surface. The 
arachnoid membrane, some parts of the pia mater, and the circle of 
Willis, must be carefully cleared away, in order to expose all the 
parts to be examined. These he will find arranged in the following 
order from before backwards : — 


Longitudinal fissure, 
Olfactory nerves, 
Fissure of Sylvius, 
Substantia perforata ; 
Corpora albicantia, 
Locus perforatus, 
Crura cerebri ; 


Commencement of the transverse 
Optic commissure, [fissure, 
Tuber cinereum, 

Infundibulum ; 

Pons Varolii, 

Crura cerebelli, 

Medulla oblongata. 


The Longitudinal fissure is the space separating the two hemi- 
spheres ; it is continued downwards to the base of the brain, and 
divides the two anterior lobes. In this fissure the anterior cerebral 
arteries ascend towards the corpus callosum ; and if the two lobes 

6 G 
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be slightly drawn asunder, the anterior border (genu) of the eo^us 
callosum win be seen descending to the base of wie brain. Arrived 
at the base of the brain, the corpus callosum terminates by a con- 
cave border, which is prolonged to the commissure of the optic 
nerves by a thin layer of grey substance, the lamina cinerea. The 
lamina cinerea is the anterior part of the inferior boundary of the 
thii'd ventricle. On each side of the lamina cinerea the corpus cal- 
losum is continued into the substantia perforata and crura cerebri, 
and, upon the latter, forms a narrow medullary band lying exter- 
nally to, and slightly overlapping, the optic tract, the medulla in- 
nominaia. 

On the under surface of each anterior lobe, on either side of the 
longitudinal fissure, is the olfactory nerve ^ with its bulb. 

The Fisstire of Sylvius bounds the anterior lobe posteriorly, and 
separates it from the middle lobe ; it lodges the middle cerebral 
artery. If this fissure be followed outwards, a small isolated cluster 
of five or six convolutions (gyri operti) will be observed ; these con- 
stitute the island of Beil. The island of Reih together with the 
substantia perforata, forms the base of the corpus striatum. 

The Substantia perforata (locus perforatus anticus) is a triangu- 
lar plane of white substance, situated at the inner extremity of the 
fissure of Sylvius, It is named perforata from being pierced by a 
number of openings for small arteries, which enter the brain in this 
situation to supply the grey substance of the corpus striatum. 

Passing backwards on each side beneath the edge of the middle 
lobe, is the commencement of the yreat transverse fi^^sure, which 
extends beneath the hemisphere of one side to the same point on 
the opposite side. A probe passed into this fissure between the 
crus cerebri and middle lobe will enter the middle cornu of the 
lateral ventricle. 

The Optic commissure is situated on the middle line ; it is the 
point of communication between the two optic nerves. 

The Tuber cinereum is an eminence of grey substance situated 
immediately behind the optic commissure, and in front of the cor- 
pora albicantia. From its centre there projects a small conical body 
of grey substance, apparently a prolongation of the tuber cinereum, 
the infundibulum. The infundibulum is hollow, enclosing a short 
caecal canal, which communicates with the cavity of the third ven- 
tricle ; and, below the termination of the canal, the conical process 
becomes connected with the pituitair gland. The infundibulum 
and tuber cinereum form part of the floor of the third ventricle. 

The Pituitary gland (hypophysis cerebri) is a small, flattened, 
reddish-grey body, situated in the sella turcica, and closely retained 
in that situation by the dura mater and arachnoid. It consists of 
two lobes, closely pressed together, the anterior lobe being the larger 
of the two and oblong in shape, the posterior round. Hoth lobes 
are connected with the infundibulum, but the latter is so soft in 
texture as to be generally tom through in the removal of the brain. 
Indeed, for the purposes of the student, it is better to effect this 
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separation with the knife, and feave the pituitary body in 6itu, to 
be examined with the base of the cranium. 



The Corpora alhicantia (maramillaria, pisiformia, biilbi fomicis) 
are two white convex bodies, having the shape and size of peas, 
situated behind the tuber cinereum, and between the crura cerebri. 
They are a part of the crura of the fornix, which, after their origin 
from the thalami optici, descend (radix descendens) to the base of 
the brain, and making a sudden curve upon themselves previously 
to their ascent (radix ascendens) to the lateral ventricles, constitute 
the corpora albicantia. When divided by section, these bodies will 

* The base of the brain (fiom Tlirschfold and Leveillt?). 1. Longitudinal 
lissure. 2, 2. Ante rior lobes of cerebrum. 3. Olfactory bulb. 4. Lammaciueiea. 
6. Fissure of Sylvius. 6. Locus perforatus anticus. 7. Optic commissure. 
8. Tuber cinoreum and infundibulum. 9. Third nerve. 10. Corpus albican- 
tium. 11. Fourth nerve. 12 Locus perforatus posticus. 13. Fifth nerve. 
14. OruB cerebri. 15. Sixth nerve. 13. Pons Varolii. 17. Portio diim of seventh. 
18. Middle lobe of cerebrum. 19. Portio mollis of seventh. 20. Antenor 
pyramid. 21. Glosso*pharyugeal nerve. 22. Olivary body. 23. Pneumo- 
gastric nerve. 24. Lateral tnict. 25. Spinal accessory nerve. 26. Digastric 
lobe. 27. Hypoglossal nerve. 28 Cerebtdlum. 29. Amygf'ala. 80. Slender lob'^ 
of cerebellum. 31 Posterior lobe of cerebrum. 82. Po!^ tenor infeiior lobe of 
corebcUura. 
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be fonhd to be composed of a capsule of white substance, containing 
grey matter, the grey matter of the two corpora being connected by 
means of a commissure. 

The Locus perforatus (posticus) is a layer of whitish-grey sub- 
stance, connected in front with the corpora albicantia, behind with 
the pons Varolii, and on each side with the crura cerebri, between 
which it is situated. It is perforated by several thick tufts of arte- 
ries, which are distributed to the thalami optici and third ventricle, 
of which latter it assists in forming the floor. It is also called the 
pons Tarini. 

The Crura cerebri (peduncles of the cerebrum) are two thick 
white cords, which issue from the anterior border of the pons 
Varolii, and diverge to enter the thalami optici and corpora stnata. 
By their outer side the crura cerebri are continuous with the corpora 
quadrigemina, and, above, they constitute the lower boundary of 
the aqueduct of Sylvius. Within, they coptain grey matter, which 
has a semilunar shape when the crus is divided transversely, and 
has been termed the locus nigei\ The third nerve will be observed 
to arise from the inner side of each crus, and the fourth nerves wind 
around their outer border from above. 

. The Fons Varolii is the broad transverse band of 
* white fibres which arches like a bridge across the upper 
part of the medulla oblongata ; and, contracting on 
each side into a thick rounded cord, enters the sub- 
stance of the cerebellum under the name of the crus 
cerebelli. There is a groove along its middle which 
lodges the basilar artery. Besting against the pons, 
near its posterior border, is the sixth pair of nerves. 
On the anterior border of the crus cerebelli. at each 
side, is the thick bundle of filaments belonging to the 
fifth nerve, and lying against its posterior border, the 
seventh pair of nerves. 

The medulla oblongata is described at page 442. 

THE CONVOLUTIONS. 

The substance of the convolutions consists of a 
layer of grey matter encrusting a series of elevations 
and depressions of white matter underneath. The 
grey or cortical substance presents the appearance of 
three layers; external, white; middle, grey; and in- 
ternal, yellowish-red. The internal layer occupies about half the 
thickness of the cortical substance, and is marked horizontally 
by two clear whitish streaks consisting of nerve-fibres, one of 
these streaks being situated at about its middle ; the other at its 
junction with the grey layer; hence, the section of the cortical 

• Corti<^l substance of the hemispheres ; after Ktilliker. a. Medullary 
substance. 6. Keddish-grey layer, c. Clear white streak, composed of hori- 
zontal fibres, d. Grey layer, e. External white layer. 
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substaucd may be said to exhibit six laminae, distinguished by* 
their colour, as follows : white or external layer ; grey or middle 
layer; the four remaining constituting the internal layer —namely, 
clear whitish streak, ymlowish-red lamina, clear whitish streak, 
yellowish-red lamina. 

In structure the cortical substance is composed of nerve -cells, 
nerve-fibres, and a pale granular substance or matrix, which alone 
constitutes the external layer. The nerve-cells are provided with 
processes, and vary somewhat in the different layers. In the ex- 
ternal or white layer, they are few in number and small, with one 
or two fine processes, and embedded in the pale granular substance. 
In the middle or grey layer they are abundant and closely aggre- 
gated, present every grjidation of size from cell-nuclei to large cells, 
are pynform, fusiform, triangular, and polygonal in shape, and pro- 
vided with three, four, or five branching processes. In the internal 
or yellowish-red layer they are less numerous than in the middle 
layer, somewhat paler, but otherwise similar in character, while 
some contain pigment granules which give the peculiar tint to the 
layer, especially its deepest stratum. 

The arrangement of the convolutions varies much in different 
brains and is not symmetrical in the same brain, still there are 
general features in which all brains resemble each other — and a 
certain number of primary elevations and sulci which can be found 
in a greater or lesser degree of development in all. Referring the 
student for more minute descriptions to special works on the sub- 
ject, the following short account by Mr. Heath founded on Mar- 
shall’s description of the brain of a Rushwoman may be taken as 
containing all that is necessary. 

The Fissure of Sylvius (c) dividing the anterior from the middle 
lobe can be traced out, and will be seen to divide into two portions, 
the posterior or horizontal, which mns between the frontal (r) and 
temporal (t) lobes, and the anterior or vertical (c) which ascends 
between the frontal convolutions. Posterior to this portion of the 
fissure of Sylvius is a well-marked groove the fissure of liolando (d) 
which, beginning at the margin of the longitudinal fissure, 
runs downward and forward nearly to the horizontal Sylvian fis- 
sure, being bounded in front and behind by two large and well- 
marked convolutions, and separating the frontal from the parietal 
lobe. 

The Parallel Fissure (/) is a well-marked fissure parallel to and 
below the horizontal Sylvian fissure, and running between the 
convolutions of the temporal lobe. 

The Frontal Lobe (f) contains one well-marked vertical convo- 
lution bounding the fissure of Rolando, and called the ascending 
frontal convolution (4), with three more or less horizontal convo- 
lutions in front of it, named respectively lower (1), middle (2), and 
upmr (3) frontal. 

The Pa/rietal Lobe (p) contains one well-marked vertical convo- 
lution posterior to the fissure of Rolando, and called the ascending 
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parietal convolution (5), with three more or less horissontal eonvo' 
lutions behind it, named respectively the parietal lobule, the 
Bupra-marginal lobule, and the angular gyrus. 



The Parietal Lohule (5') is continuous with the ascending parietal 
convolution, and lies along the margin of the longitudin^ fissure, 
being connected to the upper part of the occipital lobe by the first 
annectent convolution (a). 

The Supra-mo/rghial Lohule (a) lies below the preceding and 
above the fissure of Sylvius. It is very variable in ^ape and size, 
and is connected posteriorly with the following convolution. 

The Angular Oyrus (6) is posterior to the supra- marginal lobule 
and is very irregular in form. Behind it is connc(ited with the 
occipital lobe by the second annectent convolution (/3). 

Between the ascending parietal convolution and the supra- 
marginal lobule is the commencement of a fissure named by Turner 
intra-parietal, which takes a curved course between the convo- 
lutions of the parietal lobe. 

♦ Lateral view of the brain of a biifili-woman (from Marshall). C. Central 
lobe, or Island of Eeil. F. Frontal lobe. P. Paiietal lobe. 0. Occipital 
lobe. T. Temporal lobe. c. Anterior divisitm of tifasuro of Sylvius (antero- 
parietal). d. Fissure of Kolando. e. Sylvian fissure, posterior division, f. Pa- 
rallel fissure, g. Inferior temporal fissure, h. Parieto-occipital fissure. 
1. Lower frontal convolution. 2. Middle frontal convolution. 8. Upper 
frontal convolution 4. Ascending frontal convolution. 5. Ascending parietal 
convolution, o'. Lobule of ascending parietal convolution. 4" — 6". Supra- 
marginal convolution. A. Lobule of Bupra-margiual convolution. 6. Angular 
convolution. 7. Upper external temporal convolution. 8. Middle external 
temporal convolution. 9. Lower external temporal convolution. 10. Upper 
occipital convolution. 11. Middle occipital convolution. 12. Lower occipital 
convolution, a. First or upper external connecting convolution. /3. Second 
external connecting convolution, y. Third external connecting convolution. 
S. Fourth external connecting convolution. 


IKTNEB SUHFACE OP THE HEHISPHEEE. 450 

The Temporal Lobe (t) contams three well-marked horizontal 
convolutionji. The first (7) lies between the fissure of Sjrlviosnud 
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the parallel fissure, and the second (8) and third (9) are iinmedialely 
below, separated from one another by the inferior temporal 
fissure. 

The second and third temporal convolutions are connected with 
the occipital lobe by the third (y) and fourth (S) annectent convo- 
lutions. 

The Occipital Lobe (o) is continuous with the temporal lobe, and 
contains three badly-defined convolutions placed horizontally, and 
named first (10), second (11), and third (12). 


THE INNER SURFACE OF THE HEMISPHERE. 

[By slicing off one hemisphere to the level of the corpus callosum, 
a side view of the opposite hemisphere will be obtained, but to com- 
plete the study of tne inner surface of the hemisphere a section of 
a hardened brain should be referred to.] 

The Inner Surface of the Hemisphere (Fig. 251) at its an- 
terior part presents two large convolutions, the upper, the marginal 
convolution (1) (convolution of longitudinal fissure), and the lower, 


* Upper surface of the bmin of a bush-woinnn (from Marshall). 

The references to this figure are the same as to Fig. 249, uhich should bo 
studied with it. 
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the oonmhtiion of the eorpm eaUoevm (2) or gyrus fomicaJtun^ 
separated by the toiG^eo-ma^tgvmX fiseure (c m) which reaches the 
margin of the hemisphere and bounds the marginal convolution 
posteriorly. 

The Qyrm Fomicatus (2) is a well-marked convolution which 
bi^ins at the anterior perforated space in the base of the brain, and 
winds round the corpus callosum to the posterior, where it becomes 
continuous with the upper internal temjxjral convolution or 
uncinate gyrus. 

Posterior to the marginal convolution and continuous below with 
the gyrus foi'nicatus is the quadrate lobe (q), which is separated 
from the occipital lobe (o) by the parieto-occipital fissure (p o), a 
continuation of the fissure of the same name seen externally. 

The Occipital Lobe (o) is triangular in shape, and is placed 
})etween the parieto-occipital and the calcarine fissure (c) which 
separates it from the internal convolutions of the temporal 
lobe (t). 

The Calcanne Fissure (c) of Huxley runs below the occipital 
lobe to the extremity of the gyrus fomicatus, being joined midway 
by the parieto-occipital fissni-e. It is an important fissure, since it 
corresponds to the projection called the hippocampus minor in the 
posterior cornu of the lateral ventricle. 

Fig. 



The Intoi'nal Temporal Convolutions form the lower part of the 
inner wall of the hemisphere, and are continuous with those of the 

♦ The inner and under surfaces of the brain to sliow the convolutions (from 
Hirschfeld and Leveill(^. F. Frontal lob<*. P. Parietal lobe, Q. Quadrate 
lobe. 0. Occipital Iodo. T. T. Temporal lobe. C. M. Oalloso-marginal 
fissure. P. 0. Parieto-occipital. C. C. Calcarine fissure. Co. Collateral 
fissure. 1, 1. Marginal convolution. 2, 2. Gyrus fomicatus. 3, 3. Uncinate 
gyrus. 4. Dentate convolution. 6. United corpus callosum and fornix. 6. 
Genu of corpus callosum. 7. Cavity of lateml ventricle. 8. Fornix. S. Tha- 
lamus with corpora geniculata, 10. Fascia deutata in dentate fissure. 
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temi)oral lobe e^^mally, Tbe most important is the TJncmcute 
O^ruB (3) which is immediately below the calcarine fissure and runs 
horizontally forward, becoming united with the gyrus fornicatus 
and passing in front of the fascia dentata. It then makes a 
sudden bend backward for half an inch, this hook-like process 
from which it derives its name becoming united with the tasnia 
hippocampi. 

The Gollateral Fissure (Co) separates this last convolution from 
the inferior temporal convolutions, which are very irregular. It 
causes the prominence in the descending cornu of the lateral ven- 
tricle known as the emineutio collaferalis. 

The Dentate Fissure (10) is that immediately above the uncinate 
gyrus which lodges the fascia dahtata, and corresponds to the 
hi ppocampus major in the descending cornu of the lateral ventricle. 
Immediately above this is a small dentate convolution (4), united 
with the taenia hippocampi and continuous below with the uncinate 
gyrus. 

THE INTERIOR Or THE CEREBRUM. 

If the upper part of one hemisphere, at about one-third from its 
summit, be removed with a scalpel, a centre of white substance will 
be observed, surrounded by a narrow border of grey, which follows 
the line of the sulci and convolutions, and presents a zigzag form. 
This section, from exhibiting the largest surface of medullary sub- 
stance demonstrable in a single hemisphere, is called centrum ovale 
minus ; it is spotted by numerous small red points (puncta vascu- 
losa), which are produced by the escape of blood from the cut ends 
of minute arteries and veins. 

Separate carefully the two hemispheres of the cerebrum, and a 
broad baud of white substance (corpus callosum) will be seen to con- 
nect them ; it will be seen also that the surface of the hemisphere, 
where it comes in contact with the corpus callosum, is bounded by 
a large convolution (gyrus fornicatus) which lies horizontally on 
that body, and may be traced forwards and backwards to the base 
of the brain, terminating by each extremity at the fissure of Sylvius. 
The sulcus between this convolution and the corpus callosum has 
been termed the “ ventricle of the corpus callosum,” and some lon- 
gitudinal fibres (striae longitudinales laterales), which are brought 
into view when the convolution is raised, were called by Heil the 
“ covered band.” If the upper part of each hemisphere be removed 
to a level with the corpus callosum, a large expanse of medullary 
matter, surrounded by a zigzag line of grey- substance correspond- 
ing with the convolutions and sulci of the two hemispheres, will be 
seen; this is the centrum ovale majus of Yieussens. 

The Corpus callosum is a thick layer of medullary fibres passing 
transversely* between the two hemispheres, and constituting their 
great commissure. It is situated in the middle line of the centrum 
ovale majus, but nearer the anterior than the posterior part of the 
bltiin, and terminates anteriorly in a rounded border, genut which 
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may traced downwards to the base of the brain in front of the 
commissure of the optic nerves. Posteriorly it forms a thick 

Fig. 252. ♦ 



rounded fold, splenium, which is continuous with the fornix. The 
length of the corpus callosum is about four inches. 

Beneath the posterior rounded border of the corpus callosum is 
the transverse fissure of the cerebrum, which extends between the 
hemispheres and crura cerebri from near the fissure of Sylvius on 
one side, to the same point on the opposite side of the brain. It is 
through this fissure that the pia mater communicates with the 
velum interpositum. And it was here that Bichat conceived the 
arachnoid to enter the ventricles ; hence it is also named the fissure 
of Bichat. 

Alon^ the middle line of the corpus callosum is the rophe, a linear 
depression between two slightly elevated longitudinal bands (chordae 
longitudinales Lancisii) ; and, on either side of the raphcy may be 
seen the linece transversm^ which mark the direction of the fibres of 
which the corpus callosum is composed. These fibres may be traced 
into the hemispheres on either side, and they will be seen to be 

• Section of the brain showing the centrum ovale majus a^d corpus callo- 
emn. 1, 1. Anterior lobes of the brain. 2, 2. Posterior lobes. 8, 8. Longi- 
tudinal fissure for the reception of the falx ceitbri. 4, 4. IJoof of the lateral 
ventricles. 5, 6. Gtnu of the corpus callomm, 6. Its body, upon which the 
linefla transversfie are seen. 7, 7 . Sphnnm coiporia caliosL 8. liapht*. 
9, 9. Striae longitudinales lateraks, or covered bands of lleiL 
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crossed at aixnit aa incli from the raph^ by the loagitudmal fibres 
ai the covered band of Reil. Anteriorly and posteriorly the fibres 
of the corpiis callosum curve forwards and backwards into their 
correspondinj? lobes. 

If a superficial incision be made through the corpus callosum on 
either side of the raphst two irregular cavities will be opened, which 
extend from one extremity of the hemispheres to the other : these 
are the lateral ventricles. To expose them completely, their upper 
boundary should be removed with the scissors. In making this 
dissection the thin and diaphanous membrane of the ventricles may 
frequently be seen. 

La-TEEal ventricles. — Each lateral ventricle is divided into a 
central cavity and three smaller cavities called cornua. The an- 
ter lor cornu curves forwards and outwards in the anterior lobe; the 
middle cornu descends into the middle lobe ; and the posterior cornu 
passes backwards in the posterior lobe, converging towards its fel- 
low of the opposite side. The central cavity is triangular in form, 
being bounded above (roof) by the corpus callosum ; internally by 
the septum lucidum, which separates it from the opposite ventricle ; 
and below (floor) by the following parts, taken in their order of 
position from before backwards : — 

Corpus striatum, Choroid jdcxus, 

Tenia semicircularis, Corpus fimbriatum, 

Thalamus opticus. Fornix. 

The Co'tyus striatum is named from the striated lines of white 

and grey matter which are seen upon cutting into its substance. It 
is grey on the exterior, and of a pyriform shape. The broad end, 
directed forwards, rests against the corpus striatum of the opposite 
side : the small end, backwards, is separated from its fellow by the 
interposition of the thalami optici. The corpora stiiata are the 
superior ganglia of the cerebrum. 

The Tenia semicircularis is a narrow band of medullary sub- 
stance, extending along the posterior border of the corpus striatum, 
and serving as a bond of connexion between that body and the 
thalamus opticus. It is transparent and dense at the surface, and 
has received the name of horny hand. The tenia is partly con- 
cealed by a large vein (vena corporis striati)^ which receives 
numerous small veins from the corpus striatum and thalamus op- 
ticus, and terminate^ in the vena Galeni of its own side. 

The Thalamus opticus (thalamus, a bed) is an oblong body, 
having a thin coating of white substance on its surface ; and has 
received its name from giving origin to one root of the optic nerve. 
It is the inferior ganglion of the cerebrum. Part only of the thala- 
mus is seei\in the floor of the lateral ventricle ; we must, therefore, 
defer its further description until we can examine it in its entire 
extent. 

The Choroid plexus (xopiov, eTSo^, resembling the chorion) is a vas- 
cular fringe extending obliquely across the floor of the lateral ven- 
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tricle, and sinking into the middle oornn. Anteriorly, it is small 
and tapering, ana communicates with the choroid plexus of the 
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opposite Tentricle, through a large oval opening, the ^oramcri of 
Monro, or foramen commune anterius. This foramen may be seen 
by pulling slightly on the plexus, and pressing aside the septum 

• Lateral ventricles of the cerebrum. 1, 1. The two hemispheres cut dowu 
to a level with the cori)U8 callosum so as to constitute the centrum ovalo majus. 
The surface is seen to bo studded with the small vascular points, pimcta vas- 
culosa ; and surrounded by a narrow margin which represents the grey sub- 
stance. 2. A small portion of the anterior extremity (genu) of the corpus 
callosum. 3. Its posterior boundary (splenium); th(‘ intermediate portion 
forming the roof of the lateral ventricles has been removed so ss to expose 
completely those cavities. 4. l^art of the 8(‘ptum luciduni, showing an inter- 
space between its layi^rs, the fifth ventri<*le. 5. Anterior cornu of one sidi'. 
b*. Commencement of the middle coniu. 7. Posterior^ cornu. 8. Corpus stria- 
tum of one ventiicle. ‘J. Tenia semicirculuris partly covered by the vena cor- 
poris striati. 10. A small part of the thalamus opticus. 11. The dark friuge- 
like body to the left of the cipher is the choroid plexus. This plexus commu- 
nicates with that of the opposite ventricle through the foramen of Monro, or 
foramen commune anterius : a bristle is passed through this opening (under 
figure ^ and its extremities are seen resting on the corjius stjij-iatum at each 
side. The figure 11 rests on the edg<* of the fornix, ou that part of it which is 
called, corpus fimbriatum. 12. Fornix. 13. Commencement of tlie hippo- 
campus major descending into the middle cornu. The rounded oblong body, 
Erectly behind figure 18, is the pes accessorius, and farther back, immediately 
under figure 7, the hippocampus minor. 
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lucidum witli the handle of the knife. It is situated between the 
under prface of the fornix, and the anterior extremities of the 
thalami optici, and forms a communication transversely between 
the lateral ventricles, and perpendicularly with the third ven- 
tricle. 

The choroid plexus presents on its surface a number of minute 
vascular processes, which are termed viUi, They are invested by 
an epithelium cousisting of a single layer of nucleated polygonal 
cells surmounted by cilia, which have been seen in motion in the 
embryo. Besides the nucleus the cells contain numerous yellow 
granules and one or two dark oil-drops ; and, according to Henle, 
give off from their angles spine-like processes, which are connected 
with the bed of homogeneous areolar tissue on which they rest. 
The vessels composing the plexus are connected by a transparent 
interstitial substance without areolar tissue ; and the latter is often 
interspersed with calcareous particles. Sometimes the plexuses 
present on their surface an assemblage of small serous cysts. 

The Corpus fimbria t am is a narrow white band, situated imme- 
diately behind the choroid plexus, and extending with it into the 
descending cornu of the lateral ventricle. It is, in fact, the lateral 
thin edge of the fornix, and being attached to the hippocampus 
major in the descending horn of the lateral ventricle, is also termed 

te7iia Ihijpocampi, 

The Fornix is a white laj’er of medullary substance, of which a 
portion only is seen in this view of the ventricle. 

The Anterior cornu is triangular in form, sweeping outwards and 
terminating by a point in the anterior lobe of the brain, at a short 
distance from its surface. 

The Posterior cornn or dajital carifij curves inwards, as it ex- 
tends back into the posterior lobe of the brain and likewise ter- 
minates near the surface. An elevation corresponding with a deep 
sulcus between two convolutions, projects into the area of this 
cornu, and is called the hippocampus minor. 

The Middle or descending cornu^ in descending into the middle 
lobe of the brain, forms a very considerable curve, and alters its 
direction several times as it proceeds. Hence it is described as 
passing backwards and outwards and downwards, and then turning 
forwards and inwards. This complex expression of a very simple 
curve has given origin to a symbol, formed of the primary letters of 
the term, by which Ijie student is enabled to recollect more easily 
the course of the cornu, bodfi. It is the largest of the three cornua, 
and terminates close to the fissure of Sylvius, after having curved 
around the crus cerebri. 

The middle cornu should now be laid open, by inserting the little 
finger into its cavity, and making it serve as a director for the 
scalpel in cutting away the side of the hemisphere, so as to expose 
it completely. 

The Superior boundary of the middje cornu is formed by the 
under surface of the thalamus opticus, upon which are the two pro- 
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jeeiLons called oerptis gemonlatum iniernnm and externnm ; and 
the inferior waM by the following parts ; — 

Hippocarapna major. Choroid plexus, 

Pes hippocampi, Fascia dentata, 

Pes accessorius, Transverse fissure. 

Corpus fimbriatum, 

The Hippocampus major or cornu AmmoniSf so called from its 
resemblance to a ram’s horn, the famous crest of Jupiter Ammon, 
is a considerable projection from the inferior wall, and extends the 
whole length of the middle cornu. Its extremity is likened to the 
foot of an animal, from its presenting a number of knuckle-like 
elevations on the surface, and is named pes hippocampi. The 
hippocampus ma.]*or is the internal surface of the convolution (gyrus 
fornicatus) of the lateral edge of the hemisphe^'e, the convolution 
which has been previously described as lying on the corpus callosum 
and extending downwards to the base ot the brain to terminate at 
the fissure of Sylvius. If it be cut across, the section will be seen 
to resemble the extremity of a convoluted scroll, consisting of alter- 
nate layers of white and grey substance. The hippocampus major 
is continuous superiorly with the fornix and corpus callosum, and 
deiives its medullary layer from the corpus fimbriatum. 

The Tes acctssorins (eminentia collateralis) is a swelling some- 
what resembling the hippocampus major, but smaller in size, and 
situated in the angular interval between it and the hippocampus 
minor. Like the latter, it is formed by the protrusion of one of the 
sulci of the convolutions. 

The Corpus fimbriatum (tenia hippocampi) is the narrow white 
band which is prolonged from the central cavity of the ventricle, 
and is attached along the inner border of the hippocampus major. 
It is lost inferiorly in the hippocampus. 

Fascia dentato . — If the corpus fimbriatum be carefully raised, a 
narrow serrated band of grey substance, the margin of the grey 
substance of the middle lobe, will be seen beneath it ; this is the 
fascia dentata. Beneath the corpus fimbriatum will be likewise 
seen the transverse fissare of the brain, which has been before 
described as extending from near the fissure of Sylvius on one side, 
across to the same point on the opposite side. It is through this 
fissure that the pia mater communicates with the chm'oid plexus, 
and the latter obtains its supply of blood. The fissure is bounded 
on one side by the corpus fimbriatum, and on the other by the 
under surface of the thalamus opticus. 

The internal boundary of the lateral ventricle is the septum 
luddun. This septum is thin, semi-transparent, and consists of 
two liminse of cerebral substance attached above t<3 the under 
surface of the corpus callosum at its anterior part, and below to 
the fornix. Between the two layers is a narrow space, the fifth 
ventricle, which is lined by a proper membrane. The fifth ven- 
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tride may be ebown, by snipping through the septum lucidum 
transversely with the scissors. 

The corpus callosum should now be out across towards its an- 
terior extremity, and the two ends carefully dissected away. The 
anterior portion will be retained only by the septum lucidum, but 
the posterior will be found incorporated with the white layer 
beneath, which is the fornix. 

Fornix. — The fornix (arch) is a triangular lamina of white sub- 
stance, broad behind, and e.xtending into each lateral ventricle : 

Fio. 2fA* 



narrow in front, where it terminates in two crura, which arch down- 
wards to the base of the brain. The two crura descend in a curved 
direction to the base of the brain, embedded in grey substance 
in the lateral walls of the third ventricle, and lying directly behind 
the anterior commissure. At the base of the brain they make a 
sudden curve upon themselves and constitute the corpora aibicantia, 
from which they may be traced upwards to their origin in the 
thalami optici. Opening transversely beneath these two crura, 

* Vertical longitudinal section of the brain (from Hirschfeld and LevoilM)* 
1. (convolution of lougiiudinal fissure. 2. Gyrus fomicatus. 3. Velum iuter- 
positum. 4. (3orpu8 callosum. 6. Peduncle of pineal gland on the margin of 
optic thalamus. 6. Septum lucidum. 4 . Middle commissure of third ventricle. 
3. Fornix 9. Pineal gland. 10. Foramen of Monro. 11. Fissure of Bichat. 
12. Anterior commissure. 13. Corpora quadrigemina. 14. Posterior com- 
missure. 15. Valve of Vieussens. 10. Iter a tertio ad quartiim ventriculum. 
17. Fourth Ventricle. 18. Cptic nerve. 19. Arbor vitae cerebelli. 20. Pitui- 
tary body and infundibulum. 21. Section of medulla oblongata. 22. (Corpus 
albicantium. 24. Locus perforatus posticus. 20. Section of pons Varolii. 
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Just as they are about to arch downwards, is the foramen of com- 
munication between the lateral and the third ventricle, Hxe/oramien 
of Monro ; or foramen commune anterius. The choroid pleruses 
communicate, and the veins of the corpora striata pass through 
this opening. 

The lateral thin edges of the fornix are continuous posteriorly 
with the concave border of the hippocampus major at each side, 
and form the narrow white band called corpus fimbriatum (posterior 
crus of the fornix). In the middle line the fornix is continuous 
with the corpus callosum, and at each side with the hippocampus 
major and minor. On the under surface of the fornix towards its 
posterior part some transverse lines are seen passing between the 
diverging corpora fimbriata ; this appearance is termed the lyra, 
from a fancied resemblance to the strings of a harp. 

The fornix may now be removed by dividing it across anteriorly, 
and turning it backwards, at the same time separating its lateral 
connexions with the hippocampi. If the student examine its under 
surface, he will perceive the lyra above described. 

Beneath the fornix is the velum hiterpositum (tela choroidea), a 
dupUcature of pia mater introduced into the interior of the brain, 
through the transverse fissure. The velum is continuous at each 
side with the choroid plexus, and contains in its infeiior layer two 
large veins (the venm Qalcni) which receive the blood from the 
corpora striata and choroid plexuses, and terminate posteriorly, 
after uniting into a single trunk, in the straight sinus. On the 
under surface of the velum interpositum are two fringe-like bodies, 
which project into the third ventricle. These are the choroid 
plexuses of the third ventricle ; posteriorly these fringes enclose the 
pineal gland. The velum interpositum is coated with an epithe- 
lium identical with that of the choroid plexuses ; and around the 
pineal gland the areolar tissue is abundant and strong. 

If the velum interpositum be raised and turned back, an opera- 
tion to be conducted with care, particularly at its posterior part 
where it invests the pineal gland, the thalami optici and the cavity 
of the third ventricle will be brought into view. 

Thalami optici.— The thalami optici are two oblong, square- 
shaped bodies, of a white colour superficially, inserted between the 
two diverging portions of the corpora striata. In the middle line 
a fissure exists between them wliich is called the third ventricle. 
Posteriorly and interiorly, they form the superior wall of the 
descending cornu of the lateral ventricle, aud present two rounded 
elevations called corjms geniculatnm externum and internum. The 
corpus geniculatum externum, the larger of the two, and of a 
greyish colour, is the principal origin of the optic nerve. Ante- 
riorly, the thalami are connected with the corpora albicantia by 
means of two white bands, which appear to originate^in the white 
substance (tenia semicircularis) uniting the thalami to the corpora 
striata. Externally they are in relation with the corpora striata 
and hemispheres. In their interior the thalami are composed of 
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wWte fibres mixed with grey substance. They are essentially the 
infBrioT gangUa of the cerebrum, 

Thibd VBifTKiCLE.— The third ventricle is the fissure between 
the two thalami optici. It is bounded above by the under surface 
of the velum interpositum, from which are suspended the choroid 
plexuses of the third ventricle. Its floor is formed by the grey 
substancaof the anterior termination of the corpus callosum, o^ed 
lamina cinerea, the tuber cinereum, corpora aibicantia, and locus 
perforatus. Laterally it is bounded by the thalami oiptici ; ante^ 
riorUf by the anterior commissure and crura of the fornix ; and 
posteriorly by the posterior commissure and the iter a tertio ad 
quartum ventriculum. The third ventricle is crossed by three com- 
missures, anterior, middle, and posterior ; and between these are 
two spaces, called foramen commune anterius and foramen commune 
posterius. 

The Anterior commissure is a small rounded white cord, which 
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* Third ventricle of brain (from Hirschfeld and Leveill^). 1. Corpus etna 
turn dissected. 2. Fifth ventricle. 3. Anterior crura /f* 

Corpus striatum. 6. Anterior commissure of third veutncle. P Uptic tna- 
lamus. 7. Middle or soft commissure. 8. Haben® or peduncles of pineal 
gland. 9. Third ventricle. 10. Pineal gland. 11, T®nia senucircutas. 
Corpora quadrigemina. 13. Valve of Vieussens. 14. Fourth ventncle. lo 
Anterior extremity of superior vermiform process. 16. -A.rbor vi^ * 

17. Anterior extremity of inferior vermiform process (nodulus) 19. Commu- 
nication of 4th ventricle with subarachnoid space. 
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enters the coipne striatum at either side, and reaches the substance 
of the hemispneres ; the middiet or sofl comrwissure consists of ^ey 
substance, which is continuous with the grey lining of the ventricle, 
it connects the adjacent sides of the thalami optici ; the j^osterior 
commisemet smaller than the anterior, is a flattened white cord, 
connecting the two thalami optici posteriorly. 

The space between the anterior and middle commissuie is called 
ihe foramen cormnune anierw, and is that to which Monro has 
given his name {foramen of Monro). It is the medium of com- 
munication between the two lateral and third ventricle, and trans- 
mits superiorly the choroid plexus and vense corporum striatorum. 
The foramen commune anterius is also termed, iter ad i/nftm- 
dihiiliimt from leading downwards to the funnel-shaped cavity of 
the infundibulum. The crura of the fornix are embedded in the 


lateral walla of the foramen commune, and are concealed from view 
in this situation by the layer of grey substance which lines the 
interior of the third ventricle. If the crura be slightly separated, 
the anterior cbmmissure will be seen immediately in front of them, 
crossing from one corpus striatum to the other. The space between 
the middle and posterior commissure is the foramen commune pos- 
terms; it is much shallower than the preceding, and is the origin 
of a canal, the aqueduct of Sylvius or iter a teiiio ad quartum 
ventriculum, which leads backwards beneath the posterior commis- 
sure and through the base of the corpora quadrigemina to the upper 
part of the fourth ventricle. 

CoKPORA QUADRIGEMINA. — ^The corpora quadrigemina, or optic 
lobes, are situated immediately behind the third ventricle and pos- 
terior commissure ; and beneath the posterior border of the corpus 
callosum. They form, indeed, at this point, the inferior boundary 
of the transverse fissure of the hemispheres, the fissure of Bichat. 
The anterior pair of these bodies, grey in colour, are named nates : 
the posterior pair, white and much smaller than the anterior, are 
termed testes. From the nates on each side may be traced a rounded 
process (brachium anterius) which passes obliquely outwards into 
the thalamus opticus ; and from the testis a similar but smaller 
process (brachium posterius) which has the same destination. The 
corpus geniculatum internum lies in the interval of these two pro- 
cesses where they enter the thalamus, and behind the brachium 
postenus is a prominent band which marks the course of the supe- 
rior division ot the fasciculus olivaris. The corpora quadrigenuna 
are perforated longitudinally through their base by the aqueduct 
of Sylvius; they are covered in partly by the pia mater and 
partly by the velum interpositum, and the nates support the pineal 
gland. 

Pineal gland. — ^The pineal gland is a small reddish-grey body 
of a conical form (hence its synonym conarium), situated on the 
anterior part of the nates, and invested by a duplicature 
nmter derived from the under part of the velum interpositum. The 
pineal gland, when pressed between the fingers, is found to contain 
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a gritty matter* (aceimlus) composed cTiemically of phosphate and 
carbonate of lime, and phosphate of magnesia and ammonia» with 
some organic matter ; and is sometimes hollow in the interior. 
It is connected to the brain by means of two medullary cords called 
'pedwncles and a thin lamina derived from the posterior commissure ; 
the peduncles of the pineal gland are attached to the thalamioptici, 
and may be traced along the upper and inner margin of those 
bodies to the crura of the fornix with which they become blended. 
From the close connexion subsisting between the pia mater and the 
pineal gland, and the softness of texture of the latter, the gland is 
liable to be tom away in the removal of the pia mater. 

Behind the corpora quadrigemina is the cerebellum, and beneath 
the cerebellum the fourth ventricle. The student must therefore 
divide the cerebellum down to the fourth ventricle, and turn its 
lobes aside to examine that cavity. 

Foukth ventricle. — The fourth ventricle (sinus rhomboidalis) is 
the ventricle of the cerebellum. It is situated on the posterior 
surface of the medulla oblongata and pons Varolii, is lozenge- 
shaped in its form, and hounded on each side by a thick cord passing 

Fig. 256.f 



* This gritty matter, the brain sand, consists of round, mulbeny-shaped, 
opaque, concentrically, striated granules ; also, of angular, stalactiform, clavate 
or irregular bodies, having an uneven, botryoidal, scaly surface ; also, of simple 
cylindneal rigid fibres branched or reticular; also, of fine particles. It 
sometimes foiitfd in the choroid plexuses, and in the pia mater and arachnoid 
t 1. Median groove of the fourth ventricle, with the fasciculi teretes, one 
on each side. 2. The linose transversss. 3. The restiform body. 4. The 
posterior pyramid. 6. The processus e cerebello ad testes, 6. The corpora 
quadrigemina. 
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between tbe cerebellum and corpora quadrigemina, called the j)ro- 
eeseus e c&rehello ad testes, and by the corpus restiforme* It is 
covered in behind by tbe cerebellum, and by a tbin lamella of 
medullary substance, stretched between the two processus e cere- 
bello ad testes, termed the valve of Vieussens, 

That* portion of the cewbellum which forms the posterior boun- 
dary of the fourth ventricle presents four small prominences or 
lobules, and a thin layer of medullary substance, the velum medal- 
lare posterius. Of the lobules two are placed in the middle line, the 
nodmus and uvula, the former being before the latter ; the remain- 
ing two are named amygdalce, or tonsils, and are situated one on 
either side of the uvula. They all project into the cavity of the 
fourth ventricle, and the velum medullare posterius is situated in 
front of them. The valve of Vieussens or velum medullare anterius 
is an extremely thin lamella of medullary substance, prolonged 
from the white matter of the cerebellum to the testes, and attached 
on each side to the processus e cerebello ad testes. This lamella is 
overlaid for a short distance by a thin, transversely grooved lobule 
of grey substance (linguetta laminosa) derived from the anterior 
border of the cerebellum, and its junction with the testes is 
strengthened by a narrow slip given off by the commissure of those 
bodies, the frcenulum veli medallaris anterioris. The anterior wall, 
or floor of the fourth ventricle, is formed by two slightly convex 
bodies, fasciculi toreies (innominati), separated by a longitudinal 
groove which is continuous inferiorly with the posterior median 
fissure of the spinal cord. On these bodies the grey substance 
(fasciolae cincreae) derived from the interior of the medulla is spread 
out, and at the lower part of the ventricle forms several eminences 
or nuclei, from which, according to Stilling, the eighth and ninth 
nerves, and probably also the fith, take their origin. Higher up, 
the fasciculi teretes are crossed by several white striae (linefe trans- 
versae), the origin of the auditory nerves. Upon the lower part of 
the floor of this ventricle is an impression resembling the point of 
a pen, and hence named calamus scriptorius ; the lateral boundaries 
of the calamus are the processus clavati of the posterior pyramids. 
Above, the fourth ventricle is bounded by the corpora quadri- 
gemina and aqueduct of Sylvius ; and below by a layer of pia 
mater and arachnoid, called the valve of the arachnoid. Beneath 
this valve a communication exists between the ventricles of the 
brain and the subarachnoidean space. Within the fourth ventricle, 
and lying against the uvula and tonsils, are two small vascular 
fringes formed by the pia mater, the choroid plexuses of the fourth 
ventricle. 

LINING MEMBRANE 07 THE VENTRICLES. 

The lining membrane of the ventricles, ependyma ventriculorum, 
ia a serous layer distinct from the arachnoid ; it lines the whole of 
the interior of the lateral ventricles, and is connected above and 
below with the attached border of the choroid plexus, so as to ex- 
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elude all communication between the lateral ventricles and the 
exterior of the brain. From the lateral ventricles it is reflected 
through the foramen of Monro on each side into the third ventricle, + 
which it invests throughout. From the third it is conducted into 
the fourth ventricle, through the iter a tertio ad quartum ventri- 
culum, and after lining its interior becomes continuous inferiorly 
with the subarachnoidean space of the spinal cord. The lining 
membrane of the ventricles is provided with a cihated epithelium, 
and is the source of the secretion which moistens and lubricates 
their interior. The fifth ventricle has a separate lining membrane. 

The epithelium of the ependyma ventriculorum is for the most 
part bedded on the medullary substance, but where a substratum of 
areolar tissue exists, as in the walls of the lateral ventricles, and on 
the septum lucid um, and particularly where the sub-ependymic 
tissue IS thickened, certain small bodies, cor^uscula amylaceat are 
found as a pathological formation. These bodies resemble starch- 
granules, are round and biscuit-shaped, yellowish in colour, and 
marked by concentric striae. 

CEREBELLUM. 

The Cerehellumt seven times smaller than the cerebrum, is 
situated beneath the posterior cerebral lobes, being lodged in the 
posterior fossa of the base of the cranium, and protected from the 
superincumbent pressure of the cerebrum by the tentorium cere- 
belli. Like the cerebrum, it is composed of grey and white sub- 
stance, the former occupying the surface, the latter the interior, and 
its surface is formed of parallel lamellae separated by sulci, and here 
and there by deeper sulci. In form, the cerebellum is oblong and 
flattened, its greater diameter being from side to side, its two sur- 
faces looking upwards and downwards, and its borders being ante- 
rior, posterior, and lateral. In consideration of its shape the cere- 
bellum admits of a division into two hemispheres, into certain 
prominences termed processes and lobules, and into certain divisions 
of its substance called lobes, formed upon the hemispheres by the 
deeper sulci above referred to. The two hemispheres are separated 
from each other on the upper surface of the cerebellum by a longi- 
tudinal ridge, which is termed the superior vermiform process^ and 
which forms a commissure between tnem. On the anterior border 
of the organ there is a semilunar notch, incisura cerehelli anterior, 
which embraces the corpora quadrigemina. On the posterior border 
there is another notch, incisura cerehelli posterior, which receives 
the upper part of the falx cerehelli ; and on the under surface of 
the cerebellum is a deep fissure corresponding with the medulla ob- 
loi^ata, and termed the vallecula (valley). 

Each hen^sphere of the cerebellum is divided by means of a 
fissure (sulcus norizontalis) which runs along its free border, into 
an upper and a lower portion, and upon each of these portions 
certam lobes are marked out. Thus on the upper portion there are 
two such lobes separated by a sulcus, somewhat more strongly 
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marked than the rest and extending deeper into the substance of 
the cerebellum; th^ are the lohv>s superior anterior and lohus 
^ superior posterior. On the under portion of the hemisphere there 

Fig, 267.* 



are three such lobes, namely, lohits inferior anterior y mediusy and 
posteriory and two additional ones of peculiar form, the lobus in- 
ferior intemus or tonsil, and the flocculus. The tonsil (amygdala) 
is situated on the side of the vallecula, and projects into the fourth 
ventricle. The flocculus or pneumogastric lobule, long and slender, 
extends from the side of the vallecula around the corpus restiforme 
to the crus cerebelli lying behind the filaments of the eighth pair of 
nerves. 

The commissure between the two hemispheres is termed the worm 
(vermis), that portion of the worm which occupies the upper surface 
of the cerebellum as far back as the horizontal fissure being the 
processus vermiformis superior, and that which is lodged withm the 
vallecula being the processus vermiformis inferior. The superior 
vermiform process is a prominent longitudinal ri(^e, extending from 
the incisura anterior to the incisura posterior. In imitation of the 
hemispheres, it is divided into lobes, of which three have received 
names, namely, the lohulus centralis, a small lobe situated in the 
incisura anterior ; the monticulus cerehelli, a longer lobe, having its 
peak and declivity ; and a small lobe near the incisura posterior, 
the commissura simplex. The lobes of the infeinor vermiform 
process are four in number, namely, the commissura hrevis, situated 
in the incisura posterior, below the horizontal fissure ; the pyramid, 
a small obtusely -pointed eminence ; a larger prominence, tne uvula, 
situated between the tonsils, and connected with them by means of 
a commissure ; and in front of the uvula, the noduhis. In front of 

* Under surface of cerebellum, the amygdalae having been* removed (from 
Hirschfeld and Leveilld). 1. Medulla oblongata. 2. Pons Varolii. 3. Choroid 
plexus of the fourth ventricle. 4. Flocculus. 6. Biventral lobe of cerebellum. 
6. Nodulus of inferior vermiform process. 7. Uvula. 8. Posterior medullary 
velum. 9. Pyramid. 10. Slender lobe. 11. Posterior inferior lobe. 


DEVELOPMENT OF THE BEAIN, 


471 


the nodulus is a thin lamina of medullary snbstanoe consisting of a 
central and two lateral portions, the vehm medullare poeterme, 
and between this velum and the nodulus and uvula is a deep fossa ^ 
which is known as the 8wallow*8 nest (nidus hirundinisV The 
medulla/re antervus is the valve of Vieussens, described with 
the fourth ventricle ; both these vela proceed from the same point 
in the roof of that ventricle, and separate from each other at 
an angle, the one passing obliquely forwards, the other obliquely 
backwards. 

When a vertical mcision is made into the cerebellum, that ap- 
pearance is seen which has been denominated arbor vitce cerehelli ; 
the white substance in the centre of such a section resembles the 
trunk of a tree, from which branches are given off, and from the 
branches branchlets and leaves, the two latter being coated by a 
moderately thick and uniform layer of grey substance. K the in- 
cision be made somewhat nearer to the commissure than to the 
lateral border of the organ, a yellowish-grey dentated line, enclos- 
ing medullary substance traversed by tne openings of numerous 
vessels, will be seen in the centre of the white substance. This is 
the ganglion of the cerebellum, the corpus dentafurriy from which 
the peduncles of the cerebellum proceed. The reddish-grey line is 
dense and horny in structure, and is the cut edge of a thin cap- 
sule, open towards the medulla oblongata. 

The cerebellum is associated with the rest of the encephalon by 
means of three pairs of rounded cords or peduncles, superior, 
middle, and infenor. The superior peduncles, or processus e cere- 
hello ad testeSf proceed from the cerebellum forwards and upwards 
to the testes, in which they are lost. They form the anterior part 
of the lateral boundaries of the fourth ventricle, and give attach- 
ment by their inner borders to the valve of Vieussens, which is 
stretched between them. At their junction with the testes they are 
crossed by the fourth pair of nerves. The middle peduncles, or 
crura cerehelli ad pontem, the largest of the three, issue from the 
cerebellum through the anterior extremity of the sulcus horizonta- 
lis, and are lost in the pons Varolii. The inferior peduncles, or 
crura ad meduUam ohlongatam^ are the corpora restiformia, which 
descend to the posterior part of the medulla oblongata, and form 
the inferior portion of the lateral boundaries of the fourth ventricle. 

DEVELOPMENT OF THE BRAIN. 

The brain is formed from the cerebral vesicles by the deposit of 
nerve matter on the floor and sides of them, and by processes deve- 
lop^ from them laterally. 

The cavity of the anterior vesicle remains in adult life as the 
third ventricle, that of the middle vesicle us the aqueduct of Sylvius, 
and that of \he posterior vesicle as the fourth ventricle. 

From the anterior part of the anterior cerebral vesicle two small 
lobes are given off, which, becoming broader at their distal extremi- 
ties, are applied against the back of the optic integumentary sac, 
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aaad become converted into the balls of the ^es. Antero-laterally 
two laj^r hollow processes are formed, which proceed upwards so 
as to dose in over the proper anterior vesicle, and become the 
cerebral hemispheres {prosencephala) } the cavities of these diver- 
ticula become reduced by deposition in the walls, and remain finally 
as the lateral ventricles. From these hemispheric vesicles two 
secondary hoUow processes are given ofi*, the cavities of which at 
first communicate with the cavities of the hemispheres, but ulti- 
mately become separated from them, and at length obliterated ; 
these are the olfactory lobes (rhinencephala). Between the hemi- 
spheres a thick band of transverse fibres is developed, the corpus 
callosum, it is on a little higher level than the fornix, so that 
an interspace is left between them, which is divided into two by the 
inner walls of the hemispheres (the sept um lucidum) ; between these 
walls anteriorly a small space is left, the so-called fifth ventricle. 
The outer and under part of each hemisphere becomes thickened 
and ganglionic, so as to form the corpora striata. In the floor of 
the hemispheric vesicle certain longitudinal fibres are formed, which 
posteriorly and laterally form the hippocampus major and the 
superimposed corpus fimhriatum, while in the midspace those of 
the two sides become joined to form the body of the fornix. 

The sides of the anterior vesicle become thickened and ganglionic 
to form the thalami optici, which are placed immediately behind the 
corpora striata, the line of demarcation being the tcenia semidrcu^ 
laris. The floor of the vesicle becomes prolonged in the neighbour- 
hood of the sella turcica, forming a conical process, the mfundihulum, 
which is connected with the pituitary body [hypoipliysis cerebri). 
Its anterior wall has developed in it three sets of fibres, two of 
which are vertical and one transverse ; the former are the anterior 
pillars of the fornix, the latter connects the two corpora striata, 
forming the anterior commissure ; the vertical fibres pass into the 
floor of the third ventricle and corpora mammillaHa. The roof of 
the vesicle remains membranous, or has only a thin nervous stra- 
tum, and forms the velum interpositum. 

The pituitary body and pineal gland {epiphysis cerebri) are deve- 
loped in connexion with the anterior vesicle, the former being at 
the anterior extremity of the floor, and the latter at the posterior 
extremity of the roof ; their exact mode of origin is not known, but 
it seems probable that they are produced by the pia mater, and not 
by the vesicle itself. 

The floor of the middle cerebral vesicle becomes converted into 
two large longitudinal bands of fibres, the crura cerebri ; its roof, 
divided into four small masses, becomes the corpora qua^igemina 
or optic lobes ; these parts constitute the mesocephalon. 

Deposits in the floor and sides of the posterior vesiple come to 
form the medulla oblongata and pons Vas'olii ; the posterior part of 
the roof is not converted into nervous matter, but the anterior part 
becomes the seat of a thick deposit of nervous matter, which ulti- 
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matftly covera over the posterior part of the cavity of the vesicle, 
becomes ooimected with the fibres of the pons Yarolii, and is the 
cerebellum. 

The part of the brain developed from the posterior vesicle is thus 
seen to be composed of two different parts, the superior part, con- 
sisting of the cerebellum and its commissure the pons, called the 
metencephahn ; and the inferior part, the med ulla oblongata, with 
the grey matter in the floor of the fourth ventricle, forming the 
myetencephalon. 

The following Table shows the parts developed from each cerebral 
vesicle : — 


I. Anterior cerebral 
vesicle. 


II. Middle cerebral 
vesicle. 

III. Posterior cerebral 
vesicle. 


1. Prosence- 
phalon. 


*2. Thalamen- 
cephalon. 

3. Mesoce- 
phalon. 

f4. Metence- 
phalon. 

5. Myelence- . 
phalon. 


Cerebral hemispheres, cor- 
pus callosum, corpora 
striata, fornix, lateral 
ventricles, fifth ventricle, 
olfactory bulbs. 

Thalami optici, pineal 
gland, pituitary body, 
third ventricle and its 
commissures, optic nerve. 

Crura cerebri, corpora 
quadrigemina, aqueduct 
of Sylvius. 

Cerebellum, pons Yarolii. 

Medulla oblongata, fourth 
ventricle. 


• MEMBRANES OF THE ENCEPHALON. 

Dissection . — To examine the encephalon with its membranes, the 
upper part of the skull must be removed, by sawing through the 
external table and breaking the internal table with the chisel and 
hammer. After the calvarium has been loosened all round, it will 
require a considerable degree of force to tear the bone away from 
the dura mater. This adhesion is particularly firm at the sutures, 
where the dura mater is continuous with a membranous layer, in- 
terposed between the edges of the bones ; in other situations the 
connexion results from numerous vessels which permeate the inner 
table of the skull. The adhesion subsisting between the dura mater 
and bone is greater in the young subiect and in old persons than in 
the adult. On being torn away, tne internal table will present 
numerous deeply-grooved and ramified channels, corresponding with 
the branches of the arteria meningea media. Along the middle 
line will be seen a groove corresponding with the superior longitu- 
dinal sinus, g^d on either side may be frequently observed some 
small fossae, corresponding with the Pacchionian bodies. 

The MEMBRANES of the encephalon and spinal cord are, the dura 
mater, a/rachmoid membrane, and pia mater. 
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The D0BA ICATBE* is the firm, whitish or greyish l^er which is 
brought into view when the caJvmum is removed. It is a strong 
fibrous membrane, somewhat laminated in texture, and composed 
of white fibrous tissue. Lining the interior of the cranium, it 
serves as the internal periosteum of that cavity; it is prolonged 
also into the spinal column, but is not adherent to the bones in 
that canal as in the cranium. From the internal surface of the dura 
mater, processes are directed inwards for the support and protec- 
tion of parts of the brain ; while from its exterior, other processes 
are prolonged outwards to form sheaths for the nerves as they quit 
the skull and spinal column. Its external surface is rough and 
fibrous, and corresponds with the internal table of the skull. The 


Fig, 258.t 



internal surface is smooth, and lined by the thin varnish-like 
lamella of the arachnoid membrane. The latter is a serous mem- 
brane. Hence the dura mater becomes a fibro-serous membrane, 

* So named from a supposition that it was the parent source of all the fibrous 
membranes of the body. 

f Sinuses of the skull (side view) (from Hirschfeld and Leveill^). 1. Supe- 
rior longitudinal sinus. 2. Falx cerebri. 8. Fifth nerve. 4. Inferior longi- 
tudinal sinus. 6. Fourth nerve. 6. Vense Galeni. 7. Third nerve. 8. Ten- 
torium cerebelli. 9. Second nerve, 10. Straight sinus, 11. Crista galli of 
ethmoid. 12. Torcular Herophili. 18. First nerve. 14. * Falx cerebelli. 
16. Sixth nerve. 16. Eighth nerve. 17. Seventh nerve. 18. Vertebral 
arte^. 19. Eustachian tube. 20. First cervical nerve. 21. Ninth nerve. 
22. rosterior mot of second cervical nerve. 23. Anterior root of second cer- 
vical nerve. 24. Ligamentum dentatum. 
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being composed of its own proper fibroos structure, and the 
serous layer derived from the arachnoid. There are two other 
instances of fibro-serous membrane in the body, formed in the 
same way, namely, the pericardium and tunica albuginea of the 
testicle. 

On the eternal surface of the dura mater the branches of the 
middle meningeal artery may be seen ramifying ; and in the middle 
line is a depressed groove, formed by the subsidence of the upper 
wall of the superior longitudinal sinus. If the sinus be opened 
along its course, it will be found to be a triangular channel, crossed 
at its lower a^le by numerous white bands, called chordae Willisii, 
granular bodies are also occasionally seen in its Interior, these are 
the glandulse Pacchioni. 

The OlavbdtdoB Pacchioni are small, round, whitish granula- 
tions, occurring singly or in clusters, and forming small groups of 
various size along the margin of the longitudinal fissure ot the cere- 
brum, and more particularly near the summit of the latter. These 
bodies would seem to be of morbid origin; they are absent in 
infancy, increase in numbers in adult life, and are abundant in the 
aged. They are generally associated with opacity of the arachnoid 
around their bases, but in some instances are wanting even in the 
adult. They have their point of attachment in the pia mater, from 
which they seem to spring, carrying with them the arachnoid mem- 
brane, and then, in proportion to their size, producing various 
effects upon contiguous parts. For example, when small, they 
remain free or constitute a bond of adhesion between the visceral 
and parietal layer of the arachnoid ; when of larger size they pro- 
duce absorption of the dura mater, and as the degree of absorption 
is greater or less, they protrude through that membrane, and foinn 
depressions on the inner surface of the cranium, or simply render 
the dura mater thin and cribriform. Sometimes they cause absorp- 
tion of the wall of the longitudinal sinus, and prpiecting into its 
cavity, give rise to the granulations described in connexion with 
that channel. In intimate structure they are composed of immature 
► areolar and elastic tissue containing corpuscula amylacea. 

If the student cut through one side of the dura mater, in the 
direction of his incision through the skull, and turn it upwa^s 
towards the middle line, he will observe the smooth internal surface 
of tHs membrane. He will perceive also the large veins of the 
hemispheres filled with dark blood, and passing from behind for- 
wards to open into the superior longitudinal sinus ; and the firm 
connexion by means- of these veins and the Pacchionian bodies, 
between the opposed surfaces of the arachnoid membrane. If he 
separate these adhesions with his scalpel, he will see a vertical 
layer of dura^ater descending between the hemispheres ; and if he 
draw one side of the brain a little outwards, he will be enabled to 
perceive the extent of the process of membrane, which is called the 
falx cerebri. 

The processes of dura mater which are sent inwards towards the 
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ixLterioif of tiie slnill are the fahs cerebri, tentorium cereheUi, and 
f<dx cerebelU. 

The FaJa cerebri (falx, a sickle), so named from its sickle-like 
appearance, narrow in front, broad behind, and forming a sharp 
carved ed^ below, is attached in front to the crista galli process of 
the ethmoid bone, and behind to the tentorium cerebelli. 

The Tentorium cereheUi (tentorium, a tent) is a roof of dura 
mater thrown across the cerebellum and attached at each side to 
the margin of the petrous portion of the temporal bone ; behind, to 
the transverse ridge of the occipital bone, which lodges the lateral 
sinuses; and to the clinoid processes in front. It supports the 
posterior lobes of the cerebrum and prevents their pressure* on the 
cerebellum, leaving a small opening anteriorly, for the transmission 
of the crura cerebri. 

The Falx cerebelli is a small process, generally double, attached 
to the vertical ridge of the occipital bone beneath the lateral sinus, 
and to the tentorium. It is received into the indentation between 
the two hemispheres of the cerebellum. 

The layers of the dura mater separate in several situations, so as 
to form irregular channels which receive the venous blood. These 
are the sinuses of the dura mater. 

The student cannot see the tentorium and falx cerebelli until the 
brain is removed ; but he should consider the attachments of the 
former on the dried skull, for he will have to incise it in the re- 
moval of the brain. He should now jiroceed to that operation, for 
which purpose the dura mater is to be divided all round, on a level 
with the section through the skull, and the scissors are to be car- 
ried deeply between the hemispheres of the brain in front, to cut 
through the anterior part of the falx ; then draw the dura mater 
backwards, and leave it hanging by its attachment to the tentorium. 
Raise the anterior lobes of the brain carefully with the hand, and 
lift the olfactory bulbs from the cribriform fossae with the handle 
of the scalpel. Then cut across the two optic nerves and internal 
carotid arteries. Next divide the infundibulum and third nerves, 
and carry the knife along the margin of the petrous bone at each 
side, so as to divide the tentorium near its attachment. Cut across 
the fourth, fifth, sixth, seventh, and eighth nerves in succession 
with a sharp knife, and pass the scalpel as far down as possible 
into the vertebral canal, to sever the spinal cord, cutting first to one 
aide and then to the other, in order to divide the vertebral arteries 
and first cervical nerves. Then let him press the cerebellum 
gently upwards with the fingers of the right hand, the hemi- 
spheres being supported with the left, and the brain will roll into 
ms hand. 

The Arteries of the dura mater are, the anterior mmingeal from 
the ethmoidal, ophthalmic, and internal carotid. The middle 

♦ Id leaping animals, as the feline and canine genera, the tentoriam is formed 
of bone. 
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and rmnw^ea parva from the internal maxillaiy . The 
mferior meningeal from the ascending pharyngeal and occipital 
ai^ry ; and the posterior meningeal from the vertebral 

Its Nerves are derived from the nervi moUes andivertebral plexus 
of the sympathetic, from the Gasserian ganglion, the ophthalmic 
nerve, and sometimes from the fourth. The branches from the two 
latter are given off while those nerves are situated by the side of 
the sella turcica ; they are recurrent, and pass backwards between 
the layers of the tentorium, to the lining membrane of the lateral 
sinus. Purkinje describes a sympathetic plexus of considerable 
size, as being situated around the vena G-aleni at its entrance into 
the fourth sinus. The filaments from this plexus are distributed to 
the tentorium. 

KdUiker describes the dura mater as composed of two lamellae, 
periosteal and proper fibrous, the former adheres to the bones, the 
latter forms the internal processes, whilst the sinuses result from 
the separation of the two. He finds nothing to indicate the lining 
of the internal surface by the arachnoid as a separate membrane ; 
but shows that the tesselated epithelium of the free surface is in 
contact with and bedded upon the fibrous structure. 

Arachnoid membrane. 

The Arachnoid {dpdxvrj €lbos, like a spider’s web), so named 
from its extreme tenuity, is the serous membrane of the cerelro- 
spinal centre ; and, like other serous membranes, a shut sac. It 
envelopes the brain and spinal cord, visceral layer, and is reflected 
on the inner surface of the dura mater, parietal layer, giving to 
that membrane its serous investment. 

On the upper surface of the hemispheres the arachnoid is trans- 
parent, but may be demonstrated as it passes across the sulci from 
one convolution to another by injecting with a blow-pipe a stream 
of air beneath it. At the base of the brain the membrane is opa- 
lescent and thicker than in other situations, and more easily de- 
monstrable from the circumstance of stretching across the interval 
between the middle lobes of the hemispheres. The space which is 
included between this layer of membrane and those parts of the base 
of the brain which are bounded by the optic commissure and fissures 
of Sylvius in front, and the pons V arohi behind, is termed the ante- 
rior sub-a/rachnoidea/n space. Another space formed in a similar 
manner between the under part of the cerebellum and the medulla 
oblongata, is the posterior sub-arachnoidean space; and a third 
space, situated over the corpora quadrigemina may be termed the 
superior sub-arachnoidean space. These spaces communicate freely 
with each other, the anterior and posterior across the crura cere- 
belli, the anterior and the superior around the crura cerebri, and 
the latter ana the posterior across the cerebellum in the course of 
the vermiform processes. They communicate also with a still larger 
space formed by the loose disposition of the arachnoid around the 
spinal cord, the spinal suh’O/rachnoidean space. The whole of 
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thm Bpaoes, with the leaser apaoes between the conrolutions of 
hemisi^herea, constitute one large and continuous cavity which 
is filled with a limpid serous secretion, the 8uh-<wacTmoideam, or 
eerehro-epmal a fluid which is necessary for the reguhition of 
pressure, and protection of the cerebro-spinal mass. The quantity 
of the cerebro-spinal fluid is determined by the relative size of the 
cerebro-spinal axis and that of the containing cavity, and is conse- 
quently variable. It is smaller in youth than in old age, and in 
£ne adult has been est^ated at about two ounces. The visceral 
layer of the arachnoid is connected to the pia mater by a delicate 
areolar tissue, which in the sub-arachnoidean space is loose and 
filamentous. The serous secretion of the true cavity of the arach- 
noid is very small in quantity as compared with the sub-arachuoi- 
dean fluid. 

The arachnoid does not enter into the ventricles of the brain, as 
imagined by Bichat, but-is reflected inwards upon the venae Galeni 
for a short distance only, and returns upon those vessels to the dura 
mater of the tentorium. It surrounds the nerves as they originate 
from the brain, and forms a sheath around them to their point of 
exit from the skull. It is then reflected back upon the inner sur- 
face of the dura mater. 

According to Mr. Rainey, vessels of considerable size, but few in 
number, and branches of cranial nerves, are found in the arachnoid. 
He also describes, in this membrane, numberless plexuses and 
ganglia, which he considers to be analogous to those of the sympa- 
thetic nerve ; but which are most probably, as Kolliker observes, 
reticular, anastomosing fasciculi of areolar tissue. These fasciculi 
united into lamellaa are the constituent structure of the arachnoid 
membrane, and many of the fasciculi have fibres of elastic tissue 
twined around them. The external surface of the arachnoid is fur- 
nished with a tesselated epithelium identical with that of the dura 
mater. 

Pia mater. 

The Pia mater is an areolo-vascular membrane composed of innu- 
merable vessels held together by immature areolar tissue. It in- 
vests the whole surface of the brain, dipping into the sulci between 
the convolutions, and forming a fold in its interior called velum 
interpoeitum. It also forms folds in other situations, as in the 
third and fourth ventricles, and in the longitudinal fissures of the 
spinal cord. 

This membrane difiers in structure in different parts of the 
cerebro-spinal axis. Thus, on the surface of the cerebrum, in contact 
with the soft grey matter of the brain, it is extremely vascular, 
forming remarkable loops of anastomosis in the interspaces of the • 

♦ The presence of a serous fluid beneath the arachnoid has given rise to the 
conjecture that a sub-arachnoid serous membrane may exist in that situation. 
Such a supposition is quite unnecessary to explain the production of the secre- 
tion, since the pia mater is fully adequate to the function. 
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cottvolutions, and distributing multitudes of minute straight 
vessels to the grey substance. In the substantia perforata, 
again, and locus ^rforatus, it gives off tufts of small arteries, 
•vmch pierce the white matter to reach the grey substance in the 
’interior. But upon the crura cerebri, pons Varolii, and spinal 
cord, its vascular character seems almost lost. It has become a 
dense fibrous membrane, difficult to 
tear off, and forming the proper sheath 
of the spinal cord. 

The pia mater is the nutrient mem- 
brane of the brain, and derives its 
blood from the internal carotid and 
vertebral arteries. Lymphatics have 
also been described as entering into 
its structure. 

Its Nerves are the minute filaments 
of the sympathetic, and filaments from 
the sensory cranial nerves; they ac- 
company the branches of the arteries. 

MEMBRA2^ES OF THE SPINAL CORD. 

The Dura mater spinalis is a cylin- 
drical sheath of fibrous membrane, 
identical in structure with the dura 
mater of the skull, and continuous 
with that membrane. At the margin 
of the occipital foramen it is closely 
adherent to the bone ; by its anterior 
surface it is attached to the posterior 
common ligament, and below, by 
means of its pointed extremity, to the 
coccyx. In the rest of its extent it is 
comparatively free, being connected, 
by a loose areolar tissue, to the walls 
of the spinal canal. In this areolar 
tissue there exists a quantity of red- 
dish, oily, adipose substance, some- 
what analogous to the marrow of long bones. On either side and 
below, the dura mater forms a sheath for each of the spinal nerves, 

Fourth ventricle and upper part of spinal cord and membranes. The pos- 
terior roots of the nerve are removed on the left side ^from Hirschfeld and 
Leveilld). 1, Corpora quadrigemina. 2. Fillet of the olivary body. 3. Pro- 
cessus e cerebello ad testes. 4, Processus e cerebello ad pontem. 6. Pro- 
cessus e cerebello ad medullam. 6. Floor of fourth ventricle. 7. Glosso- 
pharyngeal nerve. & Pneumogastric nerve. 9. Spinal-accessory nerve. 10. 
Posterior coluiftns of spinal cord, 11, 11. Anterior divisions of spinal nerves. 
12, 12. Ganglia of nerves. 13, 13. Posterior divisions of spinal nerves. 14, 14. 
Posterior roots of spinal nerves. 15. Line of origin of posterior roots of left 
side. 16, IR. Ligamentum deutatum. 17, 17. Anterior root of spinal nerves. 
18, Dura mater. 
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to wbicR it is closely adherent. Upon its inner surface it is 
smooth, being lined by the arachnoid ; and on its sides may be seen 
d.ouble openings for tne two roots of each of the spinal nerves. 

The Arachnoid is a continuation of the serous membrane of the 
brain. It encloses the cord very loosely, being connected to it only * 
by long slender laments of areolar tissue, and by a longitudinal 
lamella which is attached to the posterior aspect of the cord. The 

areolar tissue is most abundant in 
the cervical region, and diminishes in 
quantity from above downwards ; and 
the longitudinal lamella is complete 
only in the dorsal region. The arach- 
noid passes off from the cord on either 
side with the spinal nerves, to which 
it forms a sheath; and is then re- 
flected on the dura mater. A con-^ 
nexion exists in several places between 
the arachnoid and dura mater. The space between the arachnoid 
and the spinal cord is identical with that already described as ex- 
isting between the same parts in the brain, the suh-arachnoidean 
space. It is occupied by a serous fluid, sufidcient in quantity to 
expand the arachnoid, and fill completely the cavity of the dura 
mater. The suh-arachnoidean or cerebrospinal fluid keeps up a 
constant and gentle pressure on the entire surface of the brain and 
spinal cord, and yields with the greatest facility to the various 
movements of the cord, giving to those delicate structures the ad- 
vantage of the principles so usefully applied by Dr. Amott in the 
hydrostatic bed. 

The Pia mater is the immediate investment of the cord ; and, like 
the other membranes, is continuous with that of the brain. It is 
not, however, like the pia mater cerebri, a vascular membrane ; but 
is dense and fibrous in structure, and contains but few vessels. It 
invests the cord closely, and sends a duplicature into the anterior 
median fissure, and another, extremely delicate, into the posterior 
median fissure. It forms a sheath for each of the fasciculi of the 
nerves, and for the nerves themselves ; and, inferiorly, at the conical 
termination of the cord, is prolonged downwards as a slender liga- 
ment (filum terminate) y which descends through the centre of the 
cauda equina, and is attached to the dura mater lining the canal of 
the coccyx. This attachment is a rudiment of the original extension 
of the spinal cord into the canal of the sacrum and coccyx. The 
pia mater has, distributed to it, a number of nervous plexuses. 

The Membrana dentata (ligamentum dentatum) is a thin process 
of pia mater sent off from earn side of the cord throughout its entire 
length, and separating the anterior from the posterior roots of the 


♦ Transverse section of the spinal cord and its membranes (from Hirschfeld 
and Leveilld). 1. Dura mater. 2. Parietal layer of arachnoid. 8. Visceral 
layer of arachnoid. 4. Cavity of arachnoid. 6. Subarachnoid space. 6. An- 
terior root of nerve. 7. Ligamentum dentatum. 8. Ganglion on posterior 
root of nerve. 
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spinal nerves. The number of serrations on each side is about 
twenty, the first being situated qu a level with the occipital foramen, 
and having the vert^ral artery and hypoglossal nerve passing in 
front and tne spinal accessory nerve behind it, and the last opposite 
-the first or second lumbar vertebra. Below this point the mem- 
brana dentata is lost in the filum terminale of the pia mater. The 
use of this membrane is to maintain the position of the spinal cord 
in the midst of the fluid by which it is surrounded. 


CRANIAL NERVES. 


The PAIRS of cranial nerves are nine or twelve in number, ac- 
cording as the arrangement of Willis or Soemmering is adopted ; 
the former has been generally used ip this country ; but is greatly 
inferior to the latter, which is universally employed on the Con- 
tinent. Willis numbered the pairs of nerves in correspondence with 
the openings in the base of the cranium, and included amongst 
them, as the tenth pair, the suboccipital or first cervical nerve, 
now considered as a spinal nerve. Soemmering, more properly, 
treats the facial and the auditory nerve as separate pairs, under the 
name of seventh and eighth ; the glosso-pharyngeal as the ninth 
pair; the pneumogastric the tenth; the spinal accessory the 
eleventh ; and the hypoglossal the twelfth. They may be arranged 
in a tabular form, as follows ; — 


7th. Soemmering. 
8th. 

9th. 

10th. 

11th. 

12th. 


1st. Olfactory. 

2nd. Optic. 

3rd. Motores oculorum. 

4th. Pathetic! (trochleares). 

6th. Trifacial (trigemini). 

6th. Abducentes. 

7th 1 (portio dura). 

I Auditory (portio mollis). 

{ Glosso-pharyngeal. 

Pneumogastric (vagus, par vagum). 

Spinal accessory. 

9th. Hypoglossal (lingual). 

Functionally or physiologically the cranial nerves admit of divi- 
sion into three groups — namely, nerves of special sense, nerves of 
motion, and compound nerves, that is, nerves which contain fibres 
both of sensation and motion. The nerves belonging to these 
groups are the following : — 

list. Olfactory. 

Special sense . . ■ 2nd. Optic. 

1 7th. Auditory. 

'3rd. Motores oculorum. 

4th. Pathetici. 

Motion 6th. Abducentes. 

7th. Facial. 

\9th. Hypoglossal. 
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<5th. TrifaciaL 

, . 8th, Glosso'pharyngeal. 

Oompoimd. . . Pn^m^artVic* 

„ Spinal accessory. 

The fourth, facial, and three nerves of the eighth pair were con- 
sidered by Sir Charles Bell to form a system apart from the rest, 
and to be allied in the functions of expression and respiration. In 
consonance with this view he termed them respi/roitory nerves, and 
he gave to that part of the medulla oblongata from which they 
arise the name of res^vratory tract. 

First pair. Oxtactory. — The olfactory nerve arises by three 
roots ; an mner or short root from the inner and posterior part of 

261.* 




the anterior lobe close to the substantia perforata ; a middh root 
from a papilla of grey matter (caruncula mamillaris), embedded in 

* Olfactory nerve, with its distribution on the septum nasi. The nares have 
been divided by a lonptudinal section made immediately to tho left ot the 
septum, the right naris being preserved entire. 1. Frontal sinus. 2. Nasal 
bone 3. Cris^ galli process of ethmoid bone. 4. Sphenoidal sinus ofleft 
gide * 5. Sella turcica. 6. Basilar process of sphenoid and occipital ^ne. 
7 Posterior opening of the right naris. 8. Openmg of the Eustachian 
the upper part of the pharynx. 9. Soft palate divided frough its middle. 
10 Cufsurface of the hard palate, a. Olfactory nerve, b. 
oriein c. Us bulb, from which the filaments are seen to proceed which 
ouUn the substance of the pituitary membrane, d. Nasal nerve, a branch of 
the ophthalmic, descending into the left naris from the antonor fommen of th 
/*riKrifnrm ulate and dividing into its external and internal bninch. e. Nas 
nalatine nerve a branch from the spheno-paletine ganglion, distributing twigs 
membrane of the septum nasi in its course to (/) Ae 
fommen. g, Bmnehes of the naso-palatine nerve to the palate. 
h. Anterior and posterior palatine nerves, i. Septum nasi. 
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the anterior lobe, its white fibres being derived from the corpus 
striatum ; and an external or long root, which mav be traced as a 
white streak along the fissure of Sylvius into the middle lobe, 
where it is continuous with the fibres of the anterior commissure 
and the eiteriOr white substance of the thalamus opticus. The 
nervous cord formed by the union of the three roots is soft in tex- 
ture, prismoid in shape, and embedded in a sulcus between two 
convolutions on the under surface of each anterior lobe of the brain, 
lying between the pia mater and arachnoid. As it passes forward 
it increases in breadth and swells at its extremity into an oblong 
mass of grey and white substance, the hulhus olfactoriwe, which 
rests on the cribriform lamella of the ethmoid bone. Prom the 
under surface of the bulbus olfactorius are given off the nerves 
which pass through the cribriform foramina, and supply the mucous 
membrane of the nares; they are arranged into three groups, hn 
inner group, reddish in colour and soft, which spread out upon the 
septum narium ; an outer group, whiter and more firm, which de- 
scend through bony canals in the outer wnll of the nares, and are 
distributed on the superior and middle turbinated bones ; and a 
middle group, which supply the mucous membrane of the roof of 
the nasal fossce. 

Second pair. Optic. — The optic nerve, a nerve of large size, 
arises from the corpora genic ulata on the- posterior and inferior 
aspect of the thalamus opticus, from the thalamus itself, and from 
the nates. Proceeding from this origin it winds around the crus 
cerebri as a flattened band, under the name of tractm oyticus, and 
joins with its fellow in front of the tuber cinercum to form the oytic 
commissure (chiasma). The tractus oj>bicus is united with the 
crus cerebri and tuber cinereiim, and is covered in by the pia mater ; 
the commissure is also connected with the tuber cinereum, from 
which it receives fibres, and the nerve beyond the commissure 
diverges from its fellow, becomes rounded in form, and is enclosed 
in a sheath derived from the arachnoid. In passing through the 
optic foramen the optic nerve receives a sheath from the dura mater, 
which splits at this point into two layers ; one, which becomes the 
periosteum of the orbit; the other,^ the one in question, which 
forms a sheath for the nerve, and is lost in the sclerotic coat of the 
eyeball. After a short course within the orbit the optic nerve 
pierces the sclerotic and choroid coats and expands into the nervous 
membrane of the eyeball, the retina. Near the globe, the nerve is 
pierced by a small artery, arteria centralis retinae, which runs 
through the central axis of the nerve and reaches the internal sur- 
face of the retina, to which it distributes branches. 

The optic commiss'ure rests on the processus olivaris of the sphe- 
noid bone ; is \>ounded by the lamina cinerea of the corpus callosum 
in front, by the substantia perforata at each side, and by the tuber 
cinereum behind. Within the commissure the innermost fibres of 
the optic nerves cross each other to pass to opposite eyes, the outer 
fibres continue their course uninterruptedly to the eye of the corre- 

ii2 
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$poniing side ; some £bres pass in an arobed direction from one 
nerve to Uie other behind, and others taking a similar conrse in 
front connect the two retinas. The neurilemma of the commissure, 
as well as that of the nerves, is formed W the pia mater. 

Third paie. Motokes Oculobum. — The motor ^oculi, a nerve 
of moderate size, arises from the inner side of the crus cerebri, close 
to the pons Yarolii, and passes forward between the posterior cere- 
bral and superior cerebellar artery. It pierces the dura mater imme- 
diately in front of the posterior clinoid process ; descends obliquely 
in the external wall or the cavernous sinus ; and divides into two 
branches which enter the orbit through the sphenoidal fissure and 
between the two heads of the external rectus muscle. The superior 
branch ascends, and supplies the superior rectus and levator palpe- 
brae. The inferior sends a branch beneath the optic nerve to the 
interuEil rectus, another to the inferior rectus, and a long branch to 
the inferior oblique muscle. From the latter a short thick branch 
is given to the ophthalmic ganglion, forming its inferior root. The 
branches of the third nerve enter the muscles on their ocular 
side. 

The fibres of origin of this nerve may be traced into the grey sub- 
stance of the crus cerebri,* into the longitudinal fibres of the pons 
V arolij^ or motor tract, f into the corpora quadrigemina and valve 
of Yieussens, and to a grey nucleus in the floor of the aqueduct of 
Sylvius.J In the cavernous sinus it receives one or two filaments 
from the carotid plexus, and one from the ophthalmic nerve. 

Foukth paie, Pathetici (trochlearis). — The fourth is the 
smallest cerebral nerve ; it arises from the valve of Yieussens close 
to the testis, and winding around the crus cerebri to the extremity 
of the petrous portion of the temporal bone, pierces the dura mater 
below the third nerve, and passes forward in the outer wall of the 
cavernous sinus to the sphenoidal fissure. In its course in the 
outer wall of the sinus it is situated at first below the motor oculi, 
but afterwards ascends and becomes the highest of the nerves en- 
tering the orbit by the sphenoidal fissure. On entering the orbit 
the nerve crosses the levator palpebrae muscle near its origin, and 
is distributed on the orbital surface of the superior oblique or tro- 
chlearis muscle ; hence its synonym trochlearis. 

The fibres of origin of the two nerves communicate with each 
other, forming a kind of commissure, while those of the deep origin 
of the nerve may be traced in two fasciculi to a grey nucleus in the 
floor of the aqueduct of Sylvius in front; and to a similar nucleus 
in the floor of the fourth ventricle behind. 

Branches . — While in the cavernous sinus the fourth nerve gives 
off a recurrent branch, and sends a branch of communication to the 
ophthalmic nerve ; the recurrent branch, consisting ^pf sympathetic* 
filaments derived from the carotid plexus, passes backwards be- 
tween the layers of the tentorium, and divides into two or three 


* Mavo. 


t »oUy. 


t Stilling. 
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filaments, which are distributed to the lining membrane of the 
lateral ^sinus. This recurrent nerve is sometimes a brandi of the 
oidithalmic, and occasionally proceeds directly from the carotid 
pWus. Sometimes the communication with the ophthalmic takes 
place in the orbit, in which case the lachrymal nerve has the ap- 
pearance of arising by two roots. 

Fifth paib,. Trifacial (trigeminus). — The fifth nerve, the great 
sensitive nerve of the head and face, and the largest cranial nerve, 
is analogous to the spinal nerves in its origin by two roots from the 
anterior and posterior columns of the spinal cord, and in the exis- 
tence of a ganglion on the posterior root. It oHses, or rather 
makes its appearance at the surface of the brain, on the anterior 
part of the lateral and constricted portion of the pons Varolii, and 
consists of a large and small fasciculus, separated by a narrow in- 
terspace, the larger fasciculus being the posterior or sensitive root; 
the smaller one, the anterior or motor root. The sensitive root is 
composed of from seventy to a hundred filaments each enclosed in a 
neurilemma of pia mater, and the entire bundle is bound together 
into a single nerve and connected with the motor root by a Sheath 
of arachnoid membrane. The nerve then passes through an oval 
opening in the border of the tentorium, near the extremity of the 
petrous bone, and spreads out into a large semilunar ganglion, the 
Gasserian, If the ganglion be turned over, it will be seen that(the 
anterior root lies against its under surface without having any con- 
nexion with it, and may be followed onwards to the inferior maxil- 
lary nerve. The Gasserian ganglion divides into three branches, 
ophthalmic, superior maxillary, and inferior maxillary. 

Following the nerve to its deep origin, the posterior root may be 
traced between the transverse layers of the pons Varolii, behind the 
corpus olivare, and between the corpus restiforme and fasciculus 
innominatus to the grey substance of the floor of the fourth ven- 
tricle ; the anterior root being lost among the longitudinal fibres 
prolonged upwards from the corpus pyramidale, or, according to 
Stilling, also pursuing its course to the grey substance of the floor 
of the fourth ventricle. When the posterior root is tern from its 
attachment a cone of medullary substance is left behind, occasioned 
by the deeper embrace of the filaments by the pia mater at the 
periphery than in the centre of the fasciculus. 

The Ophthalmic nerve is the nerve of sensation of the eyeball, 
lachrymal gland, mucous membrane of the eye and nose, integument 
of the forehead and nose, and muscles of the eyebrow and forehead. 
It arises from the upper part of the Gasserian ganglion by a short 
trunk, about three-quarters of an inch in length ; passes forwards 
in the outer wall of the cavernous sinus, lying externally to the 
other nerves, ^d divides into three branches. Previously to its 
division it receives several filaments from the carotid plexus, and 
gives a small recurrerit nei've, which passes backwards with the 
recurrent branch of the fourth nerve between the two layers of the 
tentorium to the lining membrane of the lateral sinus. 
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The Branches of the ophthalmic nerve are, the — 

Frontal, Lachrymal, Kasai. 

The Frontal nerve enters the orbit immediately to the outer side 

of the fourth nerve, and 
passing forwards, for some 
distance, upon the levator 
palpebrse muscle, divides 
mto a supra- orbital and 
simra-trochlear branch. 
The 8vp ra -orh ital branch, 
the proper continuation of 
the nerve, passes out of 
the orbit through the 
supra-orbital notch, in 
company with the supra- 
orbital artery, and after 
giving filaments to the 
upper eyelid, muscles of 
the forehead and pericra- 
nium, divides into two 
cutaneous branches, in- 
ternal and external. The 
infernal branch pierces 
the occipito-frontalis and 
is distributed to the in- 
tegument as far as the 
summit of the head. The 
external branch of larger size communicates with the facial nerve, 
and piercing the occipito-frontalis supplies the integument as far 
back as the occiput. 

The supra-trochlear branch passes inwards to the angle of the 
orbit, above the ^illey of the superior oblique muscle, and is distri- 
buted to the inner angle of the eye, root of the nose, and integument 
of the middle line of the forehead. It communicates with the infra- 
trochlear branch of the nasal nerve. 

The Lachrymal nerve, the smallest of the three branches of the 
ophthalmic, enters the orbit on the outer side of the frontal, but 
enclosed in a separate sheath of dura mater; and passes forward, 
above the upper border of the external rectus muscle, and in com- 
pany with the lachrymal artery to the lachrymal gland, where it 
divides into two branches, superior and inferior. The superior 
branch passes over the gland wnich it supplies on the upper surface, 

• Superficial dissection of the nerves of the orbit (from Hirschfeld and 
Leveilld). 1. Supra-trochlear nerve. 2. Supia-orbital nerve. 3. Obliquiis 
superior. 4. Lachrymal gland. 5. Infra-trochlear nerve. 6. Levator pal- 
p4br8B superioris. 7. Nasal nerve (fiftl^. 8. Frontal nerve (fifth), 9. Second 
nerve, 10. Hectus superior. 11. Third nerve. 12. Lacbrjunal nerve. 
18. Fourth nerve. 14, Gasserian ganglion of fifth. 16. Sixth nerve. 
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and traversing a foramen in tEe malar bone, communicates with the 
subcutaneous malaa and facial nerve. The mferier brcmch sup- 



plies the under surface of the gland, upper lid, and outer angle of 
the eye. 

The lachrymal nerve sometimes receives the branch of the fourth 
nerve destined for the ophthalmic, and appears to arise by two 
roots. 

The Nasal nerve enters the orbit between the two heads of the 
external rectus and between the two branches of the third nerve. 

• Diagram showing the fifth pair of nerves with its branches. 1. Origin 
of the nerve by two roots. 2. The nerve escaping irora the pons Vorolii. 
3. Gasserian ganglion. 4, Ophthalmic nerve. 6. Frontal nerve giving off the 
supra-trochlear branch, and escaping on the forehead through the supra- 
orbital foramen. 6. LachrjTnal nerve. 7. Nasal nerve, jiassing at 8 through 
the anterior ethmoidal foramen, and giving off the infra-trochlear branch. 
9. Communication (superior rooG of the nasal nerve with the ophthalmic 
ganglion. 10. A small portion oi the third nerve with which the ganglion is 
seen communicating (inferior root) ; the ganglion gives off the ciliary nerves 
from its anterior aspect. 11. Superior maxillary nerve. 12. Orbital branch. 
18. Spheno-palatine nerves communicating with Meckel’s ganglion ; the three 
branches from the lower part of the ganglion are the palatine nerves. 
14, 14. Superior dental nerves, posterior, middle, and anterior, forming by 
their communications the superior maxillary plexus. 15, Infra-orbital branches 
distributed to the cheek. 16. Inferior maxillary nerve. 17. Its anterior or 
muscular trunk. 18. The posterior trunk ; the two divisions are separated by 
an arrow. 19. Gustatory nerve. 20. Chorda tympani joining it at an acute 
angle. 21. Submaxillary ganglion. 22. Inferior dental nerve. 23. Mylo- 
hyoidean branch. 24. Auriculo-temporal nerve, dividing behind the articu- 
lation of the lower law, to reunite and form a single trunk, 26. Its branch of 
communication with the facial nerve. 26, Continuation of its trunk to the 
fomple. 
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It crosses the optic nerve in company with the ophthalmic airtery, 
and, passing over the internal rectus, enters the anterior ethmoidal 
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foramen, by which it is conducted to the cribriform plate of the 
ethmoid bone. It then passes through the slit-like opening by the 
side of the crista galli, and descends into the nose, where it divides 
into an internal and external branch. The internal hra/nch is dis- 

• Nerves of the orbit seen from the outer side ; after Arnold. 1. Section of 
frontal bon© ; immediately behind the cipher is the frontal sinus, and in front, 
the integument. 2. Superior maxillary bone ; the section in front of the 
cipher exhibits the maxillary sinus. 3. Part of sphenoid bone. 4. Levator 
palpebrae and superior rectus muscle. 6. Superior oblique muscle. 6. Iide- 
rior oblique. 7. Ocular half of the external rectus drawn forwards. 8. Orbital 
half of the external rectus turned downwards. On this muscle the sixth nerve 
is seen dividing into branches. 9. Inferior rectus. 10. Optic nerve. 11. In- 
ternal carotid artery emerging from the cavernous sinus. 12. Ophthalmic 
artery. 13. Third nerve. 14. Branch of the third nerve to the inferior oblique 
muscle. Between this and the sixth nerve (8) is seen the branch which sup- 
plies the inferior rectus ; its branch to the ophthalmic ganglion is seen pro- 
ceeding from the upper side of the trunk of the nerve, at the bottom of the 
orbit. 15. Fourth nerve. 16. Trunk of the fifth nerve. 17. Gasserian gan- 
glion. 18. Ophthalmic nerve. 19. Superior maxillarjj^ nerve. 20. Inferior 
maxillary nerve. 21. Frontal nerve. 22. Its division into bianches to supply 
the integument of the forehead. 23. Lachrymal nerve. 24. Nasal nerve; 
the small nerve seen in the bifurcation of the nasal and frontal, is one of the 
branches of the upper division of the third nerve. 25. Nasal nerve passing 
over the internal rectus muscle to the anterior ethmoidal foramen. 26. Infra- 
trochlear nerve. 27. A long ciliary branch of the nasal ; another long ciliary 
branch is seen proceeding from the lower aspect of the nerve. 28. Long root 
of the ophthalmic ganglion, proceeding from the nasal nerve, and receiving the 
sympathetic root which joins it at an acute angle. 29. Ophthalmic ganglion, 
giving off from its fore-part the short ciliary nerves. 80. Globe of the eye. 
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tributed to the mucous membrane ; the external branch, i^assing 
outwards between the nasal bone and cartilage, supplies the integu- 
ment of the exterior of the nose as far as its tip. 

The Brcmchee of the nasal nerve are, ganglionic, ciliary, and 
mfra-trochlear. 

The ganglionic branch, about half an inch in length and of small 
size, enters the upper angle of the ophthalmic ganglion, and consti- 
tutes its superior or long root. 

The long ciliary branches are two or three filaments given off 
from the nerve as it crosses the optic nerve. They pierce the 
sclerotic coat near the short ciliary nerves, and passing through the 
globe of the eye between the sclerotic and choroid, are distributed 
to the iris. 

The infra-trochlear branch is given off close to the anterior eth- 
moidal foramen. It passes forward along the upper border of the 
internal rectus to the inner angle of the eye, where it communicates 
with the supra-trochlear nerve, and is distributed to the lachrymal 
sac and inner angle of the orbit. 

The Superior maxillary nerve, larger than the preceding, is 
the nerve of sensation of the teeth of the upper jaw, the hard and 
soft palate, tonsils, antrum maxillare, and muscles and integument 
of the lower eyelid, cheek, and upper lip. Proceeding from the 
middle of the Gasserian ganglion, it passes forward through the 
foramen rotundum, crosses the spheno-maxillary fossa, and enters 
the canal in the fioor of the orbit, along which it runs to the infra- 
orbital foramen. Emerging on the face, beneath the levator labii 
superioris muscle, it divides into a number of branches, which form 
a plexus with the facial nerve. 

The Branches of the superior maxillary nerve are divisible into 
three groups : namely, those given off in the spheno-maxillary fossa ; 
those given off in the infra-orbital canal ; and those given on on the 
face. They may be thus arranged : 

I Orbital, or temporo-malar, 
Spheno-maxillary fossa . Spheno-palatine, 

Posterior dental. 


Infra-orbital canal 
On the face . . . 


Middle dental, 
Anterior dental. 
Muscular, 
Cutaneous. 


The Orbital or temporo-malar branch enters the orbit through 
the spheno-maxillary fissure, and divides into two branches, tem- 
poral and malar ; the temporal branch ascends along the outer wall 
of the orbit, and after receiving a branch from the lachrymal nerve, 
passes through a canal in the malar bone, and enters the temporal 
fossa ; it then pierces the temporal muscle and fascia, and is mstri- 
buted to the integument of the temple and side of the forehead, 
communicating with the facial and anterior temporal nerve. In the 
temporal fossa it communicates with the deep temporal nerves. 
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The malwTt or inferior bratich (snboutanena malae) takes its course 
along the lower angle of the outer wall of the orbit, and emerges on 
the cheek through an opening in the malar bone, passing between 
the fibres of the orbicularis palpebrarum muscle. It communicates 
with branches of the infra-orbital and facial nerve. 

The Spheno-palafme branches, two in number, pass downwards 
to the gpheno-palatine or Meekers ganglion. 

The Posterior dental branches, two in number, pass downwards 
upon the tuberosity of the superior maxillary bone, where one enters 
a canal in the bone, and is distributed to the molar teeth and lining 
membrane of the antrum, and communicates with the anterior 
dental nerve ; while the other, lying externally to the bone, is dis- 
tributed to the gums and buccinator muscle. 
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• Pterygo-maxillary region and fifth nerve (from Ilirschfcld and Leveilld) 
1. Temporal fascia. 2. Temporal muscle. 3. Temporal branches of auriculo- 
temporal nerve. 4. Deep temporal branch of buccinator nerve. 6. Deep 
temporal nerve. 6. Pterygoideus extemus. 7. Deep temporal branch of masse- 
teric nerve (inconstant). 8. Buccinator nerve. 9. Massetenc nerve. 10. Buccal* 
branch of 7th. 11. Auriculo-temporal nerve. 12. Gustatory ifferve. 13. Facial 
nerve (7th) at stylo-mastoid foramen. 14. Buccinator muscle. 16. Ptery- 
goideus intemus. 16. Supramaxillary branch of 7th. 17 Inferior dental 
nerve. 18, Its mental branches 19. Its mylo-hyoid branch, 20. Inferior 
dental canal opened. 21. Masseter (turned down). 
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The Middle and anterior dental tranches descend to the corre- 
sponding teeth and gums ; the former beneath the lining membrane 
of the antrum, the latter through distinct canals in the walls of the 
bone. Previously to their distribution, the dental nerves form a 
plexus (superior maxillary plexus) in the outer wall of the superior 
maxillary bone immediately above the alveolus. From this plexus 
filaments are given off which supply the pulps of the teeth, gums, 
mucous membrane of the floor of the nares, and palate. Some 
gangliform bodies have been described in connexion with this 
plexus, one being placed over the canine, another over the second 
molar tooth. 

The Muscular and cutaneous tranches are the terminating fila- 
ments of the nerve ; they supply the muscles, integument, and 
mucous membrane of the lower eyelid, cheek, nose, and upper lip, 
and form a plexus by their communications with the facial nerve. 

The Inferior maxillary nerve is a nerve both of sensation and 
motion, and is distributed to the teeth and gums of the lower jaw, 
to the tongue, which it supplies with the sense of ta^te, to the in- 
tegument of the temple, external ear, lower part of the face and 
lower lip, and to the muscles of mastication. It proceeds from the 
inferior angle of the Gasserian ganglion, is the largest of the three 
divisions of the fifth nerve, and is increased in size by the anterior 
or motor root, which, passing behind the ganglion, unites with the 
inferior maxillary as it escapes through the foramen ovale. Emerg- 
ing at the foramen ovale the nerve divides into two trunks, external 
and internal, separated from each other by the external pterygoid 
muscle. 

The External division, into which may be traced nearly the 
whole of the motor root, immediately separates into five or six 
branches, distributed to the muscles of the temporo -maxillary 
region ; they are, masseteric, temporal, buccal, internal pterygoid, 
and external pterygoid. 

The Masseteric branch passing over the external pterygoid muscle, 
and behind the tendon of the temporal, crosses the sigmoid notch 
with the masseteric artery to the inasseter muscle. It sends a 
small branch to the temporal muscle, and a filament to the temporo- 
maxillary articulation. 

The Deep temporal tranches, two in number, anterior and pos- 
terior, pass between the upper border of the external pterygoid 
muscle and the temporal bone to the temporal muscle. Two or 
three filaments from these nerves pierce the temporal fascia, and 
communicate with the lachrymal, subcutaneus malae, superficial 
temporal, and facial nerve. 

The Buccal branch is of large size, and pierces the lower fibres 
of the external pterygoid muscle at its anterior part. It sends a 
branch to the external pterygoid muscle, and is distributed to the 
buccinator, and mucous membrane and integument of the cheek, 
communicating with the facial nerve. 

The Intern<M pterygoid branch is a long and slender nerve which 
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paemes inwards to the internal pteiyffoid muscle, and pves filaments 
in its course to the tensor palati and tensor tympani. This nerve 
is remarkable for its connexion with the otic ganglion, to which it 
is closely adherent. 

The External ^pterygoid branch is commonly derived from the 
bnocal nerve. 

The Internal division of the inferior maxillary nerve splits into 
three branches — 

Anricnlo -temporal, Inferior dental, Gustatory. 

The Auriculo-tempokal nerve originates by two roots, between 
which the arteria meningea media takes its course, and passes 
directly backwards' behind the articulation of the lower jaw. It 
then ascends between that articulation and the meatus auris, and, 
escaping from beneath the parotid gland, divides into two temporal 
branches. While behind the temporo-maxillary articulation, it 
forms a kind of plexus, and sends oft several branches. 

Its branches are, a small branch to the temporo-maxillary articu- 
lation ; two or three to the parotid gland ; two to the meatus auris, 
which enter the canal between the fib ro- cartilage and processus 
anditorius ; two auricular branches to the pinna ; a communicating 
branch to the otic ganglion ; two communicating branches to the 
facial nerve, and the temporal branches. 

The auricular branches^ superior and inferior^ are distributed to 
the pinna above and below the meatus. The inferior branch com- 
municates with the sympathetic. 

The branches which communicate with the facial nerve embrace 
the external carotid artery in their course. 

The temporal branches are anterior and posterior : the anterior 
accompanies the anterior temporal artery, and supplies the in- 
tegument of the temporal region, communicating with branches 
of the facial, supra-orbital, subcutaneus raalae and lachrymal 
nerve ; the posterior is distributed to the upper part of the pinna, 
attrahens aurem muscle, and integument of the posterior part of 
the temple. 

The Inferior dental nerve, the largest of the three branches of 
the internal division of the inferior maxillary, passes downwards 
with the inferior dental artery, at first between the two pterygoid 
muscles, then between the internal lateral ligament and ramus of 
the lower jaw, to the dental foramen, next it runs along the canal 
in the inferior maxillary bone, distributing branches (inferior maxil- 
lary plexus) to the teeth and gums, and divides into two terminal 
branches, incisive and mental. 

The branches of the inferior dental nerve, besides those given to 
the teeth, are the mylo-hyoidean and the two terminal branches. 

The MylO‘hyoidean branch leaves the nerve just as ij is about to 
enter the dental foramen ; it then pierces the insertion of the in- 
ternal lateral ligament, and descends along a groove in the bone to 
the inferior surface of the mylo-hyoid muscle, to which, and to the 
anterior belly of the digastricus, it is distributed. 
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HhelncUi/ve hr(mch]& continued forward to the symphysis of the 
jaw, to supply the incisor teeth. 

The Mental or labial branch emerges from the jaw at the mental 
foramen, beneath the depressor anguli oris, and divides into 
branches which supply the muscles and integument of the lower 
lip and chin, and communicate with the facial nerve. 

The Gustatory nerve descends between the two pterygoid 
muscles, and makes a gentle curve forwards to the side of the 
tongue, along which it takes its course to the tip. On the side of 
the tongue it is flattened, and gives ofi* numerous branches, which 
are distributed to the mucous membrane and papfllee. 

In the upper part of its course the gustatory nerve lies between 
the external pterygoid muscle and the pharynx, next between the 
two pterygoid muscles, then between the internal pterygoid and 
ramus of the jaw, and between the stylo-glossus muscle and the 
submaxillary gland ; lastly, it runs along the side of the tongue, 
resting against the hyo-glossus muscle and crossing the duct of 
the submaxiUary gland, and is covered in by the mylo-hyoideus 
and mucous membrane. 

The gustatory nerve, while between the pterygoid muscles, often 
receives a communicating branch from the inferior dental : lower 
down it is joined at an acute angle by the chorda tympani, a 
small nerve, which, arising from the facial in the aqueductus 
Fallopii, crosses the tymjjanum, and escapes from that cavity 
through the fissura Glaseri. Having joined the gustatory nerve, 
the chorda tympani is continued downwards in its sheath to the 
submaxillary ganglion. 

One or two branches are given by the gustatory nerve to the 
submaxillary ganglion. 

On the hyo-glossus muscle several branches of communication 
join with branches of the hypoglossal nerve, and others are sent to 
the sublingual gland, Wharton’s duct, and mucous membrane of 
the mouth and gums. 

Sixth pair. Arducentes. — The abducens nerve, about half the 
size of the motor oculi, arises by several filaments from the upper 
constricted part of the corpus pyramidale, and by a few fibres 
from the pons Yarolii. Proceeding forwards from this origin, it 
lies parallel with the basilar artery, and, piercing the dura mater 
on the clivus Blumenbachii of the sphenoid bone, ascends between 
the two layers of that membrane to the cavernous sinus. It then 
runs forward through the sinus below the level of the other nerves, 
and resting against the internal carotid artery, to the sphenoidal 
fissure. Entering the orbit through the sphenoidal fissure it 
passes between the two heads of the external rectus, and is dis- 
tributed to^that muscle. At the sphenoidal fissure it lies upon 
the ophthalmic vein, from which it is separated by a lamina of 
dura mater ; and in the cavernous sinus is joined by several fila- 
ments from the carotid plexus. 

Mayo traced the deep origin of this nerve between the fasciculi 
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of tlie corpora pyramidalia to tlie posterior part of tlie medulla 
oblongata ; and it appears to arise from the grey substance of the 
fourth ventricle. 

Seventh pair. — The seventh pair of nerves, of Willis, consists 
of two nervous cords which lie side by side on the posterior border 
of the crus cerebelli. The smaller and most internal of these, and 
at the same time the most dense in texture, is the facial nerve or 
poi*tio dura. The external nerve, which is soft and pulpy, and 
often grooved by contact with the preceding, is the auditory nerve 
or portio molHs.'* 

Facial nerve; portio dura ; seventh pair of Soemmering. — The 
facial nerve, the motor nerve of the face, arises from the upper part 
of the groove between the corpus olivare and corpus restiforme 
close to, and by a few fibres from, the pons Varolii; its deep 
origin being traced through the corpus restiforme to the side of 
the floor of the fourth ventricle. The nerve passes forward, rest- 
ing on the crus cerebelH, and comes into relation with the auditory 
nerve, with which it enters the meatus anditorius internus, lying 
at first to the inner side of, and then upon that nerve. At the 
bottom of the meatus, the facial nerve enters the aqueductus 
Fallopii, and takes its course forwards to the hiatus Fallopii, in 
the anterior wall of the petrous bone, where it forms a gangiiform 
swelling (intumescentia gangliformis, ganglion geniculare), and 
receives the petrosal branch of the Yidian nerve. It then curves 
backwards towards the tympanum, and descends in the inner wall 
of that cavity to the stylo-mastoid foramen. Emerging at the 
stylo-mastoid foramen, it passes forwards within the parotid gland, 
crossing the external carotid artery, to the ramus of the lower jaW, 
where it splits into two trunks, temporo-facial and cervico-facial. 
These trunks divide into numerous branches, which escape from 
the anterior border of the parotid gland, and are distributed in a 
radiated manner over the side of the face, from the temple to 
below the lower jaw ; on the mas&eter muscle the branches com- 
municate and form loops, and the whole arrangement over the side 
of the face has been termed pes anscrinus. 

In the meatus auditorius, the facial nerve communicates with 
the auditory nerve by one or two filaments; the intumescentia 
gangliformis receives the norvus petrosus superficialis major and 
minor, and sends a twig back to the auditory nerve ; behind the 
tympanum, the nerve receives one or two twigs from the auricular 
branch of the pneumogastric ; at its exit from the stylo-mastoid 

• A third nerve of small size, portio intermedia of Wrisborg, is brought into 
view by separating these two cords. The researches of Morganti render it 
probable that the portio intermedia is connected, at its origin in the corpus 
restiforme, with the auditory nerve ; that it is the posterior or •'sensitive root 
of the facial ; that the intumescentia gangliformis of the facial is the ganglion 
of this root ; that it bestows the principal part of the sensitive function on the 
facial ; and that the chorda timpani is partly derived from the intumescentia 
gangliformis. 
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foramen it receives a twig from tlie glosso-ptaryngeal, and in the 
parotid riand one or two Targe branches from the anriculo-temporal 
nerve. Besides these, the facial nerve has numerous peripheral 
communications, with the branches of the fifth nerve on the face, 
with the cervical nerves in the parotid gland and on the neck, and 
with the sympathetic. The numerous communications of the facial 
nerve have obtained for it the designation of nervus sympatheticus 
mi/ntor. 

The Branches of the facial nerve are — 


Within the aqueductus 
Fallopii . , , . 

After emerging at the 
stylo -mastoid fo r amen , 

On the face .... 


( Tympanic, 

( Chorda tympani. 

^ Posterior auricular, 
N Stylo-hyoid, 

( Digastric, 
j Temporo -facial, 

( Cervico- facial. 


The Ti/mpayilc branch is a small filament given off by the 
facial while in the petrous bone, and distributed to the stapedius 
muscle. 

The Chorda tympani quits the facial immediately above the 
stylo-mastoid foramen, and ascends by a distinct canal to the 
upper part of the posterior wall of the tympanum, where it enters 
that cavity through an opening situated between the base of the 
pyramid and the attachment of the membrana tympani, and be- 
comes invested by mucous membrane. It then crosses the tympa- 
num between the handle of the malleus and long process of the 
incus to its anterior inferior angle, and escapes through an opening 
in the fissura Glaseri, to join the gustatory nerve at an acute 
angle between the two pterygoid muscles. Enclosed in the sheath 
of the gustatory nerve, it descends to the submaxillary gland, 
where it enters the submaxillary ganglion. It is its motor root. 

The Posterior auricular branch ascends behind the ear, between 
the meatus and mastoid process, and divides into an anterior or 
auricular, and a posterior or occipital, branch. The auricular 
branch receives a filament of communication from the auricular 
branch of the pneumogastric nerve, and distributes filaments to 
the retraheno aurem muscle and 2^inna. The occipital branch 
communicates with the auric ularis magnus and occipitalis minor, 
and is distributed to the occipital portion of the occipito-frontalis. 

The Stylo-hyoid branch is distributed to the stylo-hyoid muscle, 
and communicates with the sympathetic plexus of the external 
carotid artery. 

* The Digastr^ic branch supplies the posterior belly of the digas- 
tricus muscle, and communicates with the glosso-phauyngeal and 
pneumogastric nerve. 

The Temporo-facial division, while in the parotid gland, sends a 
branch of communication along the carotid artery to the auriculo- 




the eye, and supply the orbicularis palpebrarum, oorrugator super- 
cilii, and eyelids. They communicate with the subcutaneus malm 

* Distribution of the facial nervo and branches of the cervical plexus. 
1. Facial nerve, escaping from the stylo-mastoid foramen, and crossing the 
ramus of the lower jaw ; the parotid gland has been removed in order to see 
the nerve distinctly. 2. Posterior auricular branch ; the digastric and stylo- 
hyoid twigs are seen near the origin of this branch. 3. Temporal branches, 
communicating with (4) branches of the supra-orbital nerve. 6. Infra-orbdtal 
branches, communicating with (6) the infra-oi bital nerve. 7 Supra-maxil- 
lary branches, communicating with (8) the mental nerve. 9. Infra-maxillary 
branches communicating with (10) the superficialis colli nerve, and forming a 
plexus (11) over the submaxillary gland. The distribution of the branches of 
the facial in a radiated direction over the side of the face and their looped 
communications constitute the pes anserinus. 12. Auncularis magnus nerve, 
one of the ascending branches of the cervical plexus. 13. Occipitalis minor 
ascending aldbg the posterior border of the stemo-mastoid. 14. Superficial 
and deep descending branches of the cervical plexus. 16. Spinal accessory 
nerve, ^ving off a branch to the external surface of the trapezius muscle. 
16. Occipitalis major nerve, the posterior bianch of the second cervical. 
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branch of the superior maxillary nerve, and with branches of the 
ophthalmic nerve in the eyelids. 

The I'nfrii-orhitcd branches cross the masseter muscle, and are 
distributed to the buccinator, elevator muscles of the upper lip, 
and orbicularis oris. They communicate with the termiaal 
branches of the infra-orbital nerve, infra-trochlear, and nasal 
nerve. Two or more of these branches are found by the side of 
Stenou’s duct. 

The Cervico-facial division, smaller than the temporo-facial, 
communicates in the parotid gland with the auricularis magnus 
nerve, and divides into branches which admit of arrangement into 
three sets ; buccal, supra-maxillary, and infra-maxillary. 

The Buccal branches pas') forward across the masseter muscle 
towards the mouth, and distribute branches to the orbicularis oris 
and buccinator. They communicate with branches of the tem- 
poro-faoial, and with the buccal branch of ihe inferior maxillary 
nerve. 

The Sup'a-maxillary branches are destined to the muscles of the 
lower lip, and take their course along the body of the lower jaw. 
Beneath the depressor anguli oris, they have a plexiform communi- 
cation with the inferior dental nerve. 

The Bifra-maxillary branches (subcutanci colli) take their course 
below the lower jaw, pierce the deep cervical fascia, and are dis- 
tributed to the j)latysma; communicating with the superficialis 
colli nerve. 

Auditory nerve ; portio mollis ; eighth pair of Soemmering.— 
The auditory nerve takes its origin in the lineae transversse (striae 
medullares) of the anterior wall or floor of the fourth ventricle, and 
winds arourd the corpus restiforme, from which it receives fibres, 
to the posterior border of the crus cerebelli. It then passes forward 
on the crus cerebelli in company with the facial nerve, which lies in 
a groove on its superior surface, enters the meatus auditorius in- 
ternus, and at the bottom of the meatus divides into two branches, 
cochlear and vestibular. The auditory nerve is soft and pulpy in 
texture, and receives in the meatus auditorius several filaments 
from the facial nerve. 

Eighth pair of Willis; ninth, tenth, and eleventh pairs of 
Soemmering ; consists of three nerves, glosso-pharyngeal, pneumo- 
gastric, and spinal accessory. 

Glosso-pharyngeal nerve. — The glosso-pharyngeal nerve, as its 
name implies, is the nerve of sensation oi the mucous membrane 
of the tongue and pharynx, but it also gives branches to some of 
the muscles of these organs. It arises by five or six filaments from 
the groove between the corpus olivare and restiforme, or rather 
from the ant^ior border of ^e latter, and escapes from the skull 
at the innermost extremity of the jugular foramen through a dis- 
tinct opening in the dura mater, lying anteriorly to the ^eath of 
the pneumogastric and spinal accessory nerve, and internally to 
the jugular vein. It then passes forward between the jugular vein 
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• Distribution of the eighth nerve of the right side (frorr Hirschfeld and * 
Leveilld). 1. ^Posterior auricular artery. 2. Tempoiul artery. 8. Occipital 
artery. 4. Glosso-pharyngeal nerve. 6, 6. Spinal-accessory nerve. 6, 6. 
Fneumo^istric nerv(\ 7. Stemo-mastoid (cut). 8. Facial artery. 9. Hypo- 
glossal nerve, with communication from second cervical nerve. 10. Lower 
end of ditto. 11. Superior cervical ganglion of sympathetic. 12. Digastricus 
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and internal carotid artery, and croeses the artery to reach the pos- 
terior border of the stylo-pharyngeus. Following the posterior 
border of this muscle for a short distance, it next passes across it 
and the middle constrictor and behind the hyo-glossus musde, to 
be distributed to the mucous membrane of the tongue, pharynx, 
and tonsil. 

While in the jugular fossa, the nerve presents two gangliform 
swellings ; one superior, the ganglion jugulare (MUller), of small 
size, and involving only the posterior fibres of the nerve ; the other 
inferior, nearly half an inch below the preceding, of larger size, 
and occupying the whole diameter of the nerve, the ganglion 
^etrosvm or ganglion of Andersch. 

The fibres of origin of this nerve may be traced through the 
fasciculi of the corpus restiforme to the grey substance of the floor 
of the fourth ventricle. 

The Branches of the glosso-pharyngeal nerve are branches of 
communication and branches of distribution. 

The branches of communication proceed chiefly from the gan- 
glion of Andersch ; they are, one to join the auricular branch oi the 
pneumogastric ; one to the ganglion of the pneumogastric ; one to 
the superior cervical ganglion of the sympathetic ; and one, which 
arises below the ganglion and pierces the posterior belly of the 
digastricus muscle, to join the facial nerve. 

The Branches of distribution are — 

Tympanic, Pharyngeal, 

Carotid, TonsiUitic, 

Muscular, Lingual. 

The Tympanic branch (Jacobson’s nerve) proceeds from the 
ganglion of Andersch, or from the trunk of the nerve immediately 
above the ganglion ; it enters a small bony canal in the jugular 
fossa (page 48), and divides into six branches, which are distri- 
buted on the inner wall of the tympanum, and establish a plexiform 
communication (_^mpanic plexus) with the sympathetic and fifth 
pair of nerves. The branches of distribution supply the fenestra 
rotunda, fenestra ovalis, and Eustachian tube : those of communi- 
cation join the carotid plexus in the carotid canal, the petrosal 
branch of the Yidian nerve, and otic ganglion. 

The Ca/rotid branches are several filaments which follow the trunk 
of the internal carotid artery, and communicate with the nervi 
moUes of the sympathetic. 

18. Third cervical nerve. 14. Superior laryngeal nerve. 15. Internal carotid. 
16. Thyro-hyoideus. 17. External carotid. 18. Common carotid. 19. Fourth 
cervical nerve. 20. Inferior constrictor of pharynx. 21. Phrenic nerve on 
‘•calenus anticus. 22. Orico-thyroideus. 23. Middle cervical ganglion. 
24. Trachea. 23? Thyroid axis. 26. Recurrent laryngeal nerve. 27. Sub- 
clavian arte^. 28. Innominate artery, 29. CKsophagus. 80. Vena cava su^rior 
(out). 81. Gangliated cord of ^mpathetio. 82. Posterior pulmonary plexus. 

88. Phrenic nerve (cut). (85. (Esophageal plexus. 87, Vena azygos major. 

89. Thoracic duct. 41. Thomcic aorta. 48. Great splancluuc nerve. 

K K 2 
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• Distribution of the eighth pair of nerves on the left side (from Hirschfeld 
and Leveilld) 1. Gasserian ganglion of fifth nerve. 2 Internal carotid ar- 
tery, 8. Fharyngeal branch Si pnemnogastnc. 4, Gloaso-pharyngeal nerve. 
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Tlie Mu»cula/r hranch divides into filaments, which are distri- 
buted to the posterior belly of the digastricus, stylo-hyoideus, stylo- 
pharyngeue, and constrictor muscles. 

The Pho/ryngeal hrcmchee are two or three filaments which are 
distributed to the pharynx and unite with the pharyngeal branches 
of the pneumogastric and sympathetic nerve to form the 
plexus. 

The TonsilUtic branches proceed from the glosso-pharyngeal 
nerve, near its termination ; they form a plexus (circulus tonsil- 
laris) around the base of the tonsil, from which numerous filaments 
are given off to the mucous membrane of the fauces and soft palate. 
These filaments communicate with the descending palatine branches 
of Meckel’s ganglion. 

The Lingucd branches enter the substance of the tongue beneath 
the hyo-glossus and stylo-glossus muscle, and are distributed to the 
mucous membrane of the side and base of the tongue, and to the 
epiglottis and fauces. 

rNEUMOGASTRic or Yagus nerve ; par vagum ; tenth pair of 
Soemmering. — The pneumogastric is the nerve of the respiratory 
organs and upper part of the alimentary canal, supplying branches 
to the larynx, tracnea, lungs, pharynx, oesophagus, and stomach, 
and also giving branches to the heart. It arises by ten or fifteen 
filaments from the groove between the corpus olivare and corpus 
restiforme, or rather from the anterior border of the latter, imme- 
diately below the glosso-pharyngeal, and passes out of the skull 
through the inner extremity of the jugular foramen, enclosed in a 
sheath of dura mater common to it and the spinal accessory. The 
nerve then takes its course down the side of the neck, lying at first 
between the internal jugular vein and internal carotid artery, and 
lower down behind and between that vein and the common carotid 
artery and enclosed in the same sheath. At the root of the neck 
the course of the nerve on the two sides is different. The right 
nerve enters the chest by passing between the subclavian artery and 
vein, and descends by the side of the trachea to the posterior part 
of the root of the right lung ; it then proceeds as a double cord 

5. Lingual nerve (fifth). 6. Spinal-accessory nerve. 7. Middle constrictor of 
pha^x. 8. Internal jugular vein (cut). 9. Superior laryngeal nerve. 
10. Ganglion of trunk of pneumogastnc nerve. 11. Hypoglossal nerve on 
hyo^ossus. 12. Ditto communicating with eighth and first cervical nerve. 
13. External laryngeal nerve. 14. Second cervical nerve looping with first. 
15. Pharyngeal plexus on inferior constrictor, 16. Superior cervical ganglion 
of sympathetic. 17. Superior cardiac nerve of pneumogastric. 18. Third 
cervical nerve. 19. Thyroid body. 20. Fourth cervical nerve. 21, 21. Left 
recurrent laryngeal nerve. 22. Spinal-accessory communicating with cervical 
serves. 28. Trachea. 24. Middle cervical ganglion of sympathetic. 25. Middle 
cardiac nerve of pneumogastric. 26. Phrenic nerve (cut). 27. Left carotid 
artery. 28. Brachial plexus. 29. Phrenic nerve (cut). 30. Inferior cervical 
ganglion of sympathetic. 81. Pulmonary plexus of pneumogastric. 32. Tho- 
racic aorta. 88. CEsophageal plexus. 34. Vena azygos superior. 85. Vena 
ftzygos minor. 86. Glangliated cord of sympathetic. 
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along the posterior aspect of the oesopha^s to the corresponding 
side of the stomach ; the two cords reuniting at the lower part of 
the oesophagus. The left nerve enters the chest between tiie left 
common carotid and subclavian artery Ijring behind the left vena 
innominata ; it then crosses the arch of the aorta, and reaches the 
posterior part of the root of the left lung, whence it descends, by 
one or two cords, along the anterior aspect of the oesophagus to the 
front part of the stomach. 

In the jugular foramen, the pneumogastric nerve presents a small 
round ganglion, the superior or jugular ganglion ; and immediately 
at its exit a ganghform swelling, nearly an inch in length, the 
inferior ganglion (plexus gangliformis). 

The fibres of origin of tiie pneumogastric nerve, like those of the 
glosso-pharyngeal, may be traced through the fasciculi of the corpus 
restiforme to the grey substance of the floor of the fourth ventricle. 

The branches of the pneumogastric nerve are branches of com- 
munication and branches of distribution. 

The branches of communication proceed from the ganglia; from 
the superior ganglion one or two branches pass to the spinal acces- 
sory ; one or two to the superior ganglion of the sympathetic ; and 
one to the inferior ganglion of the glosso-pharyngeal. From the 
inferior ganglion there pass ofi* branches to the hypoglossal; 
branches to the superior cervical ganglion of the sympathetic, and 
branches to the loop between the first and second cervical nerve. 

The Brcmches of distribution are — 

Auricular, Pulmonary anterior. 

Pharyngeal, Pulmonary posterior, 

Superior laryngeal, CEsophageal, 

Cardiac, Gastric. 

Inferior or recurrent laryngeal, 

The Aw-icnZcw branch (Arnold’s nerve) is given ofi* from the lower 
part of the jugular ganglion, or from the trunk of the nerve imme- 
diately below it, and receives immediately after its origin a small 
brancn of communication from the glosso-pharyngeal. It then 
passes outwards behind the jugular vein, and at the outer side of 
that vessel enters a small canal (page 47), in the petrous portion 
of the temporal bone near the stylo-mastoid foramen. Guided 
^ that canal it reaches the descending part of the aqueductus 
Fallopii and joins the facial nerve. In the aqueductus Fallopii the 
auricmar nerve gives ofi* two small filaments, one of which com- 
municates with the posterior auricular brancih of the facial, while 
the other is distributed to the pinna. 

The Pha/ryngeal nerve arises from the upper part of the superior 

a Hon and crosses behind the internal carotid artery to the upper 
»r of the middle constrictor, upon which it forms the pharyn- 
geal plexus assisted by branches from the glosso-pharyngeal, 
superior laiyngeal, ana sympathetic. The pharyngei plexus is 
distributed to the muscles and mucous membrane of the pharynx. 
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Tlie SupeHor Icm/ngeal nerve arises ^ ^ ^ 
from the inferior gaaglion and descende k ^ 

behind the internal carotid artery to the ^Vf^rv ^ 
opening in the thyro-hyoidean membrane, ^ , I 
through which it passes with the superior \M 
laryngeal artery, and is distributed to the Vl , fj/LingtA 
mucous membrane of the larynx and ary- ] '• ! iJ/ I H \ 
tenoideus muscle. On the latter, and be- | ffl ^ 

hind the cricoid cartilage, it communi- 
cates with the recurrent laryngeal nerve. i ^ M f 

Behind the internal carotid it gives off fi \\ 

the external laryngeal hraneh, which sends 1 ' 

a twig to the pharyngeal plexus, and then [n ^ 

descends to supply the inferior constrictor, 

crico-thyroid muscle and thyroid gland. \\^ 

This branch communicates interiorly with I, jJ j\ 

the recurrent laryngeal and sympathetic //I ' 

nerve. ' { \ 

The Cardiac branched, two or three in m V 
number, arise from the upper and lower y / 

part of the cervical portion of the nerve. \ i /I 

Those from above communicate with car- | fk 

diac branches of the sympathetic. One // 

large branch {inferior cardiac) is given \y* 

off just before the nerve enters the chest; 
on the right this branch descends by the jj ) 

side of the arteria innorainata to the deep ^ Jj A i \ 

cardiac plexus ; on the left it passes in 
front of the arch of the aorta to the // 
superficial cardiac plexus. One or two 
cardiac branches also proceed from the y H \ \ V 

thoracic portion of the right pneurao- y* vl M 

gastric nerve. mA 

The Inferior laryngeal, or recurrent IjlJ J 

laryngeal nerve, curves around the sub- ••1/1/ 

clavian artery on the right, and the arch Ijiy 

of the aorta on the left side. It ascends • ftlj 

* Origin and distribution of the glosso-pha- )/ 

ryngoal, pneumogastric, and spinal-accessory A 

nerve. 1, 3, 4. Medulla oblongata. 1. Corpus 
pyramidale. 3. Corpus oUvare. 4. Corpus rasti- 
lorme. 2. Pons Varolii. 6. Facial nerve 6. Origin 
of the glosso -pharyngeal. 7. Gaaglion of An- ‘ 

dersoh. 8, Trunk of the nerve. 9. Spinal accessory nerve, 10. Superior 
gaugliou of the pneumogastric. 11. Interior ganglion. 12. Trunk. 18. Pha- 
ryngeal brandb forming the phaiyngeal plexus (14) assisted by a branch 
from the glosso-pharyngeal (g), and one from the superior laryngeal nerve (16), 
16. Cardiac branches. 17. ^current laryngeal branch. 18. Anterior pul- 
monary and cardiac branches. 19. Posterior pulmonary branches. 20. CEso- 
phagei plexus. 21. Gastric branches, 22. Origin of the spinal accessory nerve. 
28. Branch to the stemo-mastoid muscle. 24. Branches to the trapezius. 
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in the groove between the 
trachea and oesophagus, and 
piercing the lower fibres of 
the inferior constrictor mus- 
cle enters the larynx close to 
the articulation of the infe- 
rior cornu of the thyroid 
with the cricoid cartilage. It 
is distributed to all the mus- 
cles of the larynx, with the 
exception of the crico-thy roid, 
and communicates on the 
arytenoideus muscle with the 
superior laryngeal nerve. As 
it curves around the sub- 
clavian artery and aorta it 
gives branches (cardiac) to 
the heart and root of the 
lungs ; and as it ascends the 
neck it distributes filaments 
to the oesophagus and tra- 
chea, and communicates with 
the external laryngeal nerve 
and sympathetic. 

The Anterior •pulmonary 
hranchest two or three in 
number, are distributed upon 
the anterior aspect of the 
root of the lungs, forming, 

* Diagram of the eighth, ninth, 
and sympathetic nerves (from 
Hirschfeld and Leveilld). 1. Fa- 
cial nerve. 2. Glosso-pharyn^eal 
nerve, with its petrous ganglion. 
S. Pneumogastnc nerve. 4. Spi- 
nal accessory nerve. 6. Hypo- 
glossal nerve. 6. Superior cer- 
vical ganglion of sympathetic. 
7. Loop between first and second 
cervical nerves. 8. Carotid branch 
of sympathetic. 9. Tj^mpanic 
nerve (Jacobson). 10. Its branch to carotid plexus. 11. Its branch to 
Eustachian tube. 12. Its branch to fenestra ovalis. 13. Its branch to 
fenestra rotunda. 14. Its union with small superficial petrosal nerve. 15. Its 
tmion with large superficial petrosal nerve. 16. Otic ganglion. 17. Auricular 
nerve of pneumogastnc. 18. Junction of pneumogasiric with spinal accessory* 
19, Junction of ninth nerve and first cervical nerve. 20. Junction of mastoid 
branch of spinal accessory and second cervical nerve. 21. Phaiyngeal plexus. 
22. Superior Iwyngeal nerve. 23. External laryngeal nerve. 24. Middle cer- 
vical ganglion of sympathetic. 26. Junction of digastric nerve (seventh) with 
glosso-pharyngeal. 
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mth branohes from the cardiac plexuses, the cmierior pulmonary 
plexus. 

The Posterior pulmonary hranckee, more numerons and larger 
than the anterior, are distributed on the posterior aspect of the root 
of the lungs ; they are joined by filaments from the third and fourth 
thoracic ganglia of the sympathetic, and form the posterior puhno- 
nary plexus, 

(Esophageal branches are given off by the pneumogastric nerves 
above the root of the lungs ; below that point, the trunks of the 
nerves divided into several cords, form a plexus around the oeso- 
ph^us, the right and left nerves communicating with each other. 
This plexus accompanies the oesophagus to the stomach, and is the 
(Bsmhageal plex^is (plexus gulae). 

The Gastmc branches are the terminal filaments of the pneumo- 
gastric nerves ; they are spread out upon the anterior and posterior 
surface of the stomach, and are likewise distributed to the omen- 
tum, spleen, pancreas, liver, and gall-bladder. The branches of 
the anterior aspect of the stomach proceed from the left nerve and 
communicate with the hepatic plexus in the lesser omentum; those 
of the posterior aspect are derived from the right nerve and com- 
municate with the solar plexus. 

Spinal accessouy nerve; eleventh pair of Soemmering. — The 
spinal accessory, a nerve of motion, arises by several filaments from 
the side of the spinal cord as low down as the fifth or sixth cervical 
nerve, and ascends behind the ligamentum dentatum, and between 
the anterior and posterior roots of the spinal nerves, to the foramen 
lacerum posterius. It communicates in its course with the posterior 
root of the first cervical nerve, and entering the foramen lacerum, 
becomes applied against the posterior asjiect of the superior ganglion 
of the pneumogastric, being contained in the same sheath of dura 
mater. The nerve then passes outwards and downwards, behind 
and sometimes in front of the internal jugular vein, to the upper 
and under part of the sterno- mastoid, pierces that muscle obliquely, 
and descends across the posterior triangle of the neck to the under 
surface of the trapezius to which it is distributed, its branches being 
continued downwards to near the lower border of the muscle. 

The Branches of communicntion of the spinal accessory are one 
or two small branches from the superior ganglion of the pneumo- 
gastric, and a large branch which joins the pneumogastric between 
the two ganglia. 

Its Branches of distribution are muscular branches to the sterno- 
mastoid and trapezius. In the substance of the sterno-mastoid 
it communicates with branches of the cervical plexus, and in the 
posterior triangular space with the third and fourth cervical 
nerve. 

The pneumogastric and spinal accessory nerve together (nervus 
vagus cum accessorio) resemble a spinal nerve, of which the former 
with its ganglion is the posterior and sensitive root, the latter the 
anterior and motor root. The deep origin of the spinal accessory 
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may be traced into the grey substance of the floor of the fourth 

Ninth pair of Willis ; 
TWELFTH PAIR of Soeiumering. 
Hypoglosnal NERVE ; lingual. 
— The hypoglossal is a nerve 
of motion, distributed to all 
the muscles of the tongue, 
most of those attached to 
the os hyoides, and the 
sterno-thyroid. liar lees from 
the groove between the cor- 
piis pyramidale and corpus 
olivare by ten or fifteen fila- 
ments, which are collected 
into two bundles, and escape 
from the cranium through 
the anterior condyloid fora- 
men. At its exit from the 
cranium, the nerve lies be- 
hind the internal carotid ar- 
tery and internal jugular 
vein, then passing forward 
between the artery and vein 
it descends to a point parallel 
with the angle of the lower jaw. It next curves forward around the 
occipital artery, with which it forms a loop, and crossing the ex- 
ternal carotid and lower part of the hyo-glossns muscle to the 
genio-hyo-glossus, sends filaments onwards with the anterior fibres 
of that muscle as far as the tip of the tongue. While resting on 

* Anatomy of the side of the node, showing the nerves of the tongue. 
1. Emgraent of the temporal bone containing the meatus auditorius externus, 
mastoid, and styloid process. 2. Stylo-hyoi<l muscle. 3. Stylo-glossiis. 
4. Stylo-phaiyngeus. 6. Tongue. 6,18. Hyo-glossiis muscle: its two por- 
tions. 7. Genio-hyo-glossus. 8. Genio-hjoideiis ; both arise from the inner 
surface of the symphysis of the lower iaw. 9. Sterao-hyoid muscle. 10. Steruo- 
thyi'oid. 11. "Thyro-hyoid, upon which the thyro-hyoidean branch of the 
hypoglossal nerve is 8(‘en ramifying. 12. Omo-hyoid crossing the common 
carotid artery (13), and internal jugular vein (14). 16. External carotid 

mving off its branches. 16. Internal carotid. 17. Gustatory nerve giving a 
branch to the submaxillary ganglion (18), and communicating a little farther 
on with the hypoglossal nerve. 19. Subinaxillaiy, or Wharton’s duct, passing 
forwards to the sublingual gland. The submaxillary ganglion is the sniall 
round body between figun'S 18 and 19. 2t). GK»sso-phar} ngeal nerve, passing 

in behind the hyo-glossus muscle. 21. Hypoglossal nerve curving around the 
occipital artery. 22. Descendens noni nerve, foi-ming a loop with (23) the, 
communicans noni, which is seen arising by filaments from thfe upper cervical 
nerves. 24. Pneumogastric nerve, emerging from between the internal jugular 
vein and common carotid artery, and entering the chest. 25. Facial nerve, 
emerging from the stylo-mastoid foramen and crossing the external carotid 
artery. 
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the hyo-glossTis muscle it is flattened, and beneath the mylo- 
hyoideus communicates with the gustatory nerve. 

At its origin, the hypoglossal nerve sometimes communicates 
with the posterior root of the first cervical nerve. Its deep origin 
may be traced to one of the nuclei of grey substance, in the floor of 
the fourth ventricle, where it decussates with its fellow of the 
opposite side. 

The branches of the hypoglossal nerve are, branches of communi- 
cation and branches of distribution. 

The Branches of communication of the hypoglossal nerve are, 
several to the pneumogastric, with which nerve it is closely united ; 
one or two with the superior cervical ganglion of the sympathetic ; 
and one or two with the loop between the first and second cervical 
nerve. 

The Branches of disfrihdion are — 

Descendens noni, Thyro-hyoidean, Muscular. 

The Descendens noni is a long and slender nerve, which quits the 
hypoglossal just as it is about to form its arch around the occipital 
artery, and descends on the sheath of the carotid vessels. Just 
below the middle of the neck it forms a loop with a long branch 
(oommunicans noni) derived from the second and third cervical 
nerve. From the convexity of this loop branches are sent to the 
sterno-hyoideus, sterno-thyroideus, and both bellies of the omo- 
hyoideus ; sometimes also a twig is given off to the cardiac plexus, 
and occasionally one to the phrenic nerve. If the descendens noni 
be traced to its origin, it will be found to be composed of a branch 
from the hypoglossal, and one from the first and second cervical 
nerve ; occasionally it receives also a filament from the pneumo- 
gastric. 

The Thyro-hyoidean nerve is a small branch, distributed to the 
thy ro -hyoideus muscle. It is given off by the trunk of the hypo- 
glossal near the posterior border of the hyo-glossus, and descends 
obliquely over the great cornu of the os hyoides. 

The Muscular branches are given off where the nerve is covered 
in by the mylo-hyoideus muscle, and rests on the hyo-glossus; 
several large branches take their course across the fibres of the 
genio -hyo-glossus to reach the substance of the tongue. Moreover, 
on the nyo-glossus muscle, the branches of the hypoglossal nerve 
communicate with those of the gustatory nerve. 

SPINAL NEEVES. 

There are thirty-one pairs of spinal nerves, each arising by two 
roots, an anterior or motor root, and a posterior or sensitive root. 

The anteiior roots proceed from the anterior lateral sulcus, which 
marks the division of the anterior from the posterior part of the 
antero-lateral column of the spinal cord, and gradually approach 
towards the anterior median fissure as they descend. 




of origin more numerous than those of the anterior roots ; and in 
the intervertebral foramina there is a ganglion on each of their 
roots. The first cervical nerve forms an exception to these cha- 
racters; its posterior root is smaller than the anterior; it often 
joins, in whole or in part, the spinal accessory nerve, and sometimes 
the hypoglossal; it has frec[uently no gjanglion, and when the 
ganglion exists, it is often situated within the dura mater, the 
latter being the usual position of the ganglia of the last two pairs 
of spinal nerves. 

After the formation of a ganglion, the two roots unite, and con- 
stitute a spinal nerve, which escapes through the intervertebral 
foramen, and separates into an anterior cord ior the supply of the 
front aspect of the body, and a posterior cord for the posterior 
aspect. In the first cervical, last sacral, and coccygeal nerve this 
division takes place within the dura mater ; and in the upper four 
sacral nerves, externally to that cavity, but within the sacral canal. 
The anterior cords, with the exception of the first two cervical 
nerves, are larger than the posterior; an arrangement which is 

* Part of tho cervical portion of tlio spinal cord, viewed on its posterior 
aspect ; showing its membranes and the posterior roots of the spinal nerves, 
1, 1. Posterior median fissure. 2, 2. Posterior roots of the cervical nerves ; 
on the opposite side the corresponding roots are cut through near their origin. 
8,8. Membrana dentata. 4. Nervus accessorius, ascending between the pos- 
terior roots and membrana dentata ; on the opposite side this nerve has been 
removed. 5, 6. Dura mater. 6, 6. Openings in the dura mater for the passage 
of the roots of the nerve. 7, 7. Ganglia on the posterior roots ‘of the spinal 
nerves. 8. Anterior roots of the spinal nerves. The posterior roots nave 
been cut away in order to show each anterior root proceeding to join the nerve 
beyond the ^nglion. 

t Koots of the spinal nerves. 1. Anterior root. 2. Posterior root. 
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proportioned to tlie larger extent of surface tliey are req'qired to 
supply. 

The Spinal nekves are classed as follows 

Cervical 
Dorsal . 

Lumbar 
Sacral . 

Coccygeal 

The cervical nerves pass off transversely from the spinal cord ; 
the dorsal are oblique in direction ; the lumbar and sacral, vertical ; 
the latter form the large assemblage of nerves, at the termination 
of the cord, called cauda equina. The cauda equina occupies the 
lower third of the spinal canal. 

CERVICAL NERVES. 

The cervical nerves increase in size from above downwards ; 
the first (suboccipital) passes out of the spinal canal between the 
occipital bone and atlas ; the second between the posterior ring of 
the atlas and the lamina of the axis ; and the last between the last 
cervical and first dorsal vertebra. Each nerve, at its escape from 
the intervertebral foramen, divides into an anterior and a posterior 
cord. The’ anterior cords of the four upper cervical nerves form 
the cervical plexus ; the posterior cords, the posterior Qervical 'plexus. 
The anterior cords of the four inferior cervical together with the 
first dorsal form the brachial plexus. 

Anterior celivical nerves. — The anterior cord of the first cer- 
vical or suboccipital nerve escapes from the vertebral canal through 
the groove on the posterior arch of the atlas, which supports the 
vertebral artery, lying beneath that vessel. It descends in front of 
the transverse process of the atlas, sends twigs to the rectus 
lateralis and rectus anticus minor, and forms an anastomotic loop 
by communicating with an ascending branch of the second nerve. 
Branches from this loop communicate with the pneumogastric nerve, 
hypoglossal nerve, and first cervical ganglion of the sympathetic. 

The anterior cord of the second cervical nerve, at its exit from the 
intervertebral foramen between the atlas and axis, gives twigs to the 
rectus anticus major, scalenus medius, and levator anguli scapulae, 
and divides into three branches; ascending branch, which com- 
pletes the arch of communication with the first nerve ; and two 
descending branches, which form loops with corresponding branches 
of the third nerve. 

The anterior cord of the thi/rd cervical nerve, double the size of 
the preceding, divides at its exit from the intervertebral foramen 
into several branches, some of which are distributed to the rectus 
major, longus coUi, and scalenus medius, while others communicate 
and form loops and anastomoses with the second and fourth nerve. 

The anterior cord of the fouHh cervical nerve, equal in size with 


8 pairs 
12 „ 

5 „ 

6 ,, 

1 ,, 
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the preoedmg, sesds twigs to the rectus major, longns colli, and 
levator angSi scapulas, communicates by anastomosis with the 
third, and sends a small branch downwards to the fifth nerve. Its 
principal branches pass downwards and outwards across the pos- 
terior triangle of the neck, towards the clavicle and acromion. 

The anterior cords of the fifth, sixth, seventh, and eighth cervical 
nerves will be described with the brachial plexus, of which they 
form a part. 

Cekvical plexus. — The cervical plexus is constituted by the 
loops of communication and anastomoses which take place between 
the anterior cords of the first four cervical nerves. The plexus 
rests on the levator anguli scapulae, posterior and middle scalenus, 
and splenius colli muscle, and is covered in by the stcrno-mastoid 
and platysma. 

The Branches of the cervical plexus may be arranged into three 
groups, superficial ascending, superficial descending, and deep : — 


Superficial 


Superficialis colli, 
Ascending, ■ Auricularis magnus, 
Occipitalis minor. 

{ Acromiales, 

Descending, J Claviculares, 

( Sternales. 

I Communicating branches, 
Communicans noni, 

j Muscular, 

\ Phrenic. 


The Superficialis colli is formed by communicating branches from 
the second and third cervical nerves ; it curves around the posterior 
border of the stemo-mastoid and crosses obliquely behind the ex- 
ternal jugular vein to the anterior border of that muscle, where it 
pierces the deep cervical fascia and divides into an ascending and 
a descending branch. 

The ascending branch passes upwards to the submaxillarj region, 
and divides into four or five filaments, some of which pierce the 
platysma myoides, and supply the integument as high as the chin 
and lower part of the face ; while others form a plexus with the 
inframaxillary branches of the facial nerve beneath the platysma. 
One or two filaments from this branch accompany the external 
jugular vein. 

The descending branch pierces the platysma and is distributed to 
the integument of the front of the neck as far downwards as the 
sternum. 

The Av/ricularis magnus, the largest of the three ascending 
branches of the cervical plexus, also proceeds from the second and 
third cervical nerve ; it curves around the posterior border of the 
stemo-mastoid, and ascends upon that muscle, lying parallel with 
the external jugular vein, to the parotid gland, where it divides 
into an anterior and a posterior branch. 
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The anterior hrcmch is distributed to the integument orerthe 
parotid gland, and to the gland itself, communicating with the 
facial nerve. 

The poeterior branch ascends behind the ear, where it divides into 
awrictda/r hranchee^ supplying the pinna; and a mastoid branch 
which communica^s with the posterior auricular branch of the 
facial and is distributed to the integument behind the ear. The 
auricular branches communicate with the auricular offsets of the * 
facial nerve, pneumogastric nerve, and occipitalis minor. 

The Occipitalis minor arises from the second cervical nerve ; it 
curves around the posterior border of the sterno-mastoid above the 
preceding, and ascends upon that muscle, parallel with its posterior 
border, the lateral and posterior aspect of the cranium. It is 
distributed to the integument, to the occipital portion of the 
ocoipito-frontalis and attoUens aurem, and communicates with the 
occipitalis major, auricularis magnus, and posterior auricular branch 
of the facial. 

Superficial descending branches , — The Acromiales and Clavicu>- 
lares are two or three large nerves which proceed from the fourth 
cervical nerve, and pass downwards in the posterior triangle of the 
neck ; they pierce the deep fascia, and, crossing the clavicle, are 
distributed to the integument of the front of the chest from the 
sternum to the acromion : hence their designation, cdaniiculares and 
acromiales. The most anterior of the branches is named sternal, 
from its destination, and the outermost branch passes over the 
clavicular attachment of the trapezius, to reach the shoulder. 

Deep Branches . — The communicating branches are filaments 
which arise from the loop between the first and second cervical 
nerve, and pass inwards to communicate with the sympathetic, 
pneumogastric, and hypoglossal nerve. The first three cervical 
nerves send branches to the first cervical ganglion ; the fourth sends 
a branch to the trunk of the sympathetic, or to the middle cervical 
ganglion. From the second cervical nerve a large branch is given 
off, which joins the spinal accessory nerve. 

The Oommunicans noni is a long and slender branch of commu- 
nication between the cervical plexus and descendens noni; it is 
formed by filaments from the second and third cervical nerve ; de- 
scends at the outer side of the internal iugular vein, and forms a 
loop with the descendens noni over the sheath of the carotid 
vessels. 

The Muscular branches of the cervical plexus are distributed to 
the muscles of the front of the vertebral column and side of the 
neck. From the loop, between the first and second nerve, branches 
are given to the anterior recti ; from the second cervical nerve a 
branch process to the sterno-mastoid ; from the third and fourth 
nerve branches are distributed to the trapezius, levator anguli 
scapulae, scalenus m3dius, and scalenus posticus. The branch to 
the trapezius communicates with the spinal accessory nerve. 

The Fhrenio nerve (internal respiratory of Bell) is formed by the 



m 


POSTEEIOR CEEVIOAL NEEVES. 


Tiimoii of filaments from the third, fourth, and fifth cervical nerve, 
and one from the sympathetic. It descends to the root of the neck, 
resting on the scalenus anticus muscle, crosses the first portion of 
the subclavian artery, and enters the chest between it and the sub- 
clavian vein. Withm the chest it passes downwards through the 
middle mediastinum, lying between the pleura and pericardium, 
and in front of the root of the lung, to the diaphragm ; near the 
’ diaphragm it divides into branches which pierce that muscle, and 
are distributed on its under surface. Some of its filaments reach 
the abdomen through the openings for the a38ophagU8 and vena 
cava, and communicate with the pnrenic and solar plexus, and on 
the right side with the hepatic plexus. The left phrenic nerve is 
longer than the right, from the mclination of the neart to the left 
side, and crosses the arch of the aorta. The right nerve is situated 
more deeply in the upper part of the chest than the left, and lies in 
contact with the right vena innominata and superior vena cava. 
Both nerves cross in front of the origin of the internal mammary 
artery at their entrance into the chest. 

Posterior cervical nerves. — ^The posterior cords of the cervical 
nerves issue from between the transverse processes ; and divide into 
an internal and external branch. The mternal branch is directed 
inwards towards the middle of the spine, and, becoming cutaneous 
near the spinous processes of the vertebra?, is then reflected out- 
wards to supply the integument. The external branch, smaller than 
the internal, is distributed to the muscles of the outer portion of 
the vertebral groove. 

The posterior cord of the first cervical nerve (sub-occipital), 
larger than the anterior, escapes from the vertebral canal through 
the opening for the vertebral artery, lying posteriorly to that vessel, 
and emerges in the triangular sjiace formed by the rectus posticus 
major, obliq^uus superior, and obliquus inferior. It is distributed 
to the recti, obliqui and complexus, and sends a branch down- 
wards to commumcate with the second cervical nerve ; it has no 
external branch. 

The posterior cord of the second cervical nerve is three or four 
times larger than its anterior cord, and exceeds in size the other 
posterior cervical nerves. Its internal branch is the occipitalis 
mwr nerve. 

The posterior cord of the thi/rd cervical nerve is smaller than the 
second, but larger than the fourth ; its internal branch gives off a 
cutaneous branch to the back of the cranium. 

The posterior cords of the remaining cervical nerves go on pro- 
gressively decreasing in size to the seventh. 

The mternal branches of the second^ thi/rd, fourth, and fifth nerve 
lie on the semispinalis colli muscle, and are closely connected with * 
a fascia which separates that muscle from the complexus. The 
second and third, with a branch from the first, constitute the pos- 
terior cervical plexus ; and all the branches in their course to the 
surface pierce ^e complexus and trapezius and some the splenius. 
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The internal "branches of the sMh, seventh, and eighth nerve pass 
beneath the seinispinalls colli, and are lost in the muscles without 
reaching the integument. 

The Occipitalis major nerve, the internal branch of the posterior 
cord of the second cervical nerve, ascends obliquely inwards between 
the obliquus inferior and complexus, pierces the complexus and 
trapezius after passing for a short distance between them, and 
ascends the posterior aspect of the head in company with the occi- 
pital artery. Soon after its escape from the trapezius, it receives 
a branch from the third cervical, and divides into numerous 
branches, which are distributed to the occipitalis muscle and to the 
integument as far as the summit of the head. It communicates 
with the occipitalis minor nerve, and sends an auricular branch to 
the back of the ear, 

BRACHIAL PLEXUS. 

The Brachial or axillary plexus of nerves is formed by commu- 
nications between the anterior cords of the four lower cei-vical nerves 
and first dorsal. These nerves are alike in size, and their mode of 
disposition in the formation of the plexus as follows : the fifth 
and sixth unite to form a common trunk ; the last cervical and 
first dorsal also unite to form a single trunk ; the seventh cervical 
nerve lies for some distance apart from the rest, and then divides 
into two branches, which join the other cords. At the point of 
junction the plexus consists of two cords, from which a third is 
given off, and the three become placed, one to the inner side of the 
axillary artery, one behind, and one to its outer side. Lower down, 
each of the lateral cords gives ofiT a branch which unites with its 
fellow in front of the artery, and surrounds the vessel ; the trunk 
formed by the union of the two branches being the median nerve. 
The plexus is broad in the neck, narrows as it descends into the 
axilla, and again enlarges at its lower part, where it divides into its 
terminal branches. 

The brachial plexus communicates with the cervical plexus by 
means of a branch from the fourth to the fifth nerve ; and receives 
branches from the two inferior cervical ganglia of the sympa- 
thetic. 

The plexus is in relation in the neck with the scaleni muscles ; 
lower down it is placed between the clavicle and subclavius muscle 
above, and the first rib and first serration of the serratus magnus 
muscle below. In the axilla, it is situated at first to the outer side 
of and then behind the axillary artery, resting by its outer border 
against the tendon of the subscapularis muscle. Lower down it 
completely surrounds the artery. 

The branches of* the brachial plexus are : from the 07 i^fer cord, 
one of the interior thoracic nerves, the musculo-cutaneous nerve, 
and the outer head of the median ; from the inner cord, the other 
anterior thoracic nerve, inner head of the median, internal cuta- 
neous, lesser internal cutaneous of Wrisberg, and ulnar ; from the 
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several superior muscular branches ; one to the subclavius muscle, 
one to the rhomboid muscles and levator anguli scapulte ; one of 


♦ The norvps of the axilla (from Hirsclifeld and Levoillf^. 1. Scalenus 
mediuB. 2. Scalenus anticus 3. Ooid foimed by fifth and sixth cervical 
nerves. 4. Seventh cervicdl nerve 6. Suprascapulai nerve. 6. Subclavian 
arteij (cut). 7. Insertion of subclavius. 8 Coi d formed by eighth cervical 
and first dorsal nerves. 9 Pet toralis major (reflected). 10 Internal antenor 
thoracic nerve. 11. External anterior thoracic nerve. 12. Origin of subclavius 
13 Pectoralis minor (reflected). 14. Internal cutaneous nerve. 15. Axillary 
artery (cut). 16. Posteiior thoracic nerve (Bell). 17. Musculo-cutaneous 
nerve. 18. Origin of pectoralis minor 19. Median' nerve 20. Nerve of 
Wrisberg. 21. Coraco-brachuhs 22. Intercosto-humeral ner;^e. 23. Uln^r 
nerve. 24. Subscapularis. 25. Brachial artery. 26. Lateral cutaneous branch 
of third intercostal nerve. 27. Middle subscapular nerve 28. Short sub- 
scapular nerve. 29. Long subscapular nerve 80. Pectoralis major (cut). 
31. Baeilic vein. 32. Semtus maguus. 33. Latissimus dorsi. 
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large size, the suprascaj^ular ; and a long and slender nerve which 
passes down the thoracic wall of the axilla, the posterior thoracic, 
or external respiratory nerve of Bell. 

In reference to their distribution, the branches of the brachial 
plexus may be arranged in three groups, thoracic, scapular, and 
orachial, as follows 


Thoracic, 
Anterior thoracic, 
Posterior thoracic. 


Brachial, 


Scapular. 
Superior muscular. 
Suprascapular, 
Subscapular. 


Musculo-cutaneous, 
Internal cutaneous, 

Lesser internal cutaneous. 
Median, 

Ulnar, 

Musculo-spiral, 

Circumflex. 


The Anterior thoracic nerves, two in number, proceed, one from 
the external cord of the plexus, the other from the internal cord, 
The former, the external or superficial branch, crosses the axillary 
artery in the space above the pectoralis minor to the front of the 
chest, and is distributed to the pectoralis major muscle. The internal 
or deeper branch issues from between the axillary artery and vein, 
and after forming a loop of communication with the preceding, is 
distributed to the under surface of the pectoralis minor and major. 

The Posterior thoracic, or external respiratory of Bell, is formed 
bj the junction of two offsets, one from the fifth, the other from the 
sixth cervical nerve ; it crosses behind the brachial plexus to reach 
the side of the chest, and descends on the serratus magnus to the 
lower part of that muscle, to which it is distributed. 

The Superior muscular nerves are small branches to the longus 
colli and scaleni ; and branches to the rhomboidei and subclavius. 

The llhooiboid hranch proceeds from the fifth ceiwical nerve, and 
passing backwards through the fibres of the scalenus medius, and 
beneath the levator anguli scapulae, is distributed to the under sur- 
face of the rhomboid muscles. In its course it sometimes gives a 
branch to the levator anguli scapulae. 

The Subclavian hrancli, proceeding from the cord formed by the 
fifth and sixth nerve, descends in front of the subclavian artery to 
the subclavius muscle. This nerve usually communicates with the 
phrenic at its entrance into the chest. 

The Suprascapular nerve arises from the fifth cervical nerve, and 
proceeds obhftiudy outwards to the suprascapular notch ; it passes 
through the notch, crosses the supra-spinous fossa beneath the 
supra- spinat us muscle, and running in front of the concave margin 
of the spine of the scapula enters the infia-spinous fossa, to be uis- 
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tributed to the supra-spinatos and infra-spinatus jntiscle, and send 
two or three filaments to the shonlder-joint. 

The Suhscapular nerves are three in number : one arises from the 
brachial plexus above the clavicle, the others from the posterior 
cord of the plexus within the axilla. The first or smallest supplies 
the upper part of the subscapularis muscle ; the second and largest 
(lo7ig suhscapular) follows the course of the subscapular artery, and 
is distributed to the latissimus dorsi ; the third supplies the lower 
part of the subscapularis muscle and teres major. 

Bbachial ^JEEVES. — The brachial branches of the plexus are 
arranged in the following order : musculo-cutaneous, and one head 
of the median to the outer side of the artery ; the other head of the 
median, internal cutaneous, lesser internal cutaneous, and ulnar, to 
its inner side ; the circumflex and musculo-spiral behind. 

The Musculo-cutaneous nerve (external cutaneous, perforans 
Casserii) arises from the brachial plexus in common with the ex- 
ternal head of the median; pierces the coraco-brachialis muscle, 
and passes between the biceps and brachialis anticus to the outer 
side of the bend of the elbow, where it perforates the deep fascia, 
and divides into an anterior and posterior branch. These branches 
pass behind the median cephalic vein, the anterior^ the larger of 
the two, taking the course of the radial vein and communicating 
with the radial nerve on the back of the hand ; the postei'ior ana 
smaller following the direction of the supinator longus, communi- 
cating with the internal cutaneous, and at the lower third of the 
forearm sending ofiP an arterial twig, which accompanies the radial 
artery to the wrist, and distributes filaments to the synovial mem- 
branes of the joint. 

The musculo-cutaneous nerve supplies the coraco-brachialis, biceps, 
and brachialis anticus in the upper arm, and the integument of the 
outer side of the forearm as far as the wrist and hand. 

The Internal cutaneous nerve, one of the internal and smaller 
branches of the axillary plexus, arises from the plexus in common 
with the ulnar and internal head of the median, and passes down 
the inner side of the arm in company with the basilic vein, giving 
ofif several cutaneous filaments in its course. At about the middle 
of the upper arm it pierces the deep fascia by the side of the 
basilic vein and divides into two branches, external and internal. 
The external branch,, the larger of the two, divides into several 
branches which pass in front of, and sometimes behind, the median 
basilic vein at the bend of the elbow, and descend in the course of 
the palmaris longus muscle to the wrist, distnbuting filaments to 
the integument in their course and communicating with the anterior 
branch of the musculo-cutaneous on the outer side, and its own 
internal branch on the inner side of the forearm. The internals 
branch sends off several twigs to the integument over the inner con- 
dyle and olecranon, passes behind the inner condyle, and descends 
the forearm in the course of the ulnar vein as far as the wrist, 
supplying the integument of the inner side of the forearm, and 
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cotimnlnicating with the external brajich of 
the same nerve in front, and the dorsal 
branch of tbe nlnar nerve at the wrist. 

The Lesser internal cutaneous nerve 
or nerve of Wrisherg, the smallest of the 
brachial nerves, arises with the preceding 
from the inner cord of the plexus, and 
issuing from beneath the axillary vein de- 
scends the inner side of the arm, to the 
middle of its posterior aspect, where it 
pierces the fascia and is distributed to the 
integument of the lower third of the upper 
arm as far as the olecranon. While in the 
axilla, the nerve of Wrisberg communicates 
with the intercosto-humeral nerve, and 
sometimes its place is taken by the latter. 

The Median nerve, named from its me- 
dian position in the arm and forearm, 
arises by two heads which proceed from 
the outer and inner cord of the plexus and 
embrace the axillary artery. The nerve 
lies at first to the outer side of the brachial 
artery, but crosses it in the middle, some- 
times in front and sometimes behind, and 
getting to its inner side descends to the 
bond of the elbow. It next passes between 
the two heads of the pronator radii teres 
and beneath the flexor sublimis digitorum, 
and runs down the middle of the forearm, 
lying between the latter muscle and the 

♦ Bracliial plexus of nerves with its branches 
and their distribution. 1. Brachial plexus. 2. An- 
terior thoracic nerves. 3. Posterior thorncic or 
external respiratory of Bell. 4. Phrenic uervo. 

5. Supra-scapular nerve. 6. Subscapular nerves. 

7. Musculo-cutaneous nerve. 8. The point at which it pierces the coraco* 
brachialis muscle. 9. Internal cutaneous nerve; tho point at which it pierces 
the deep fascia. 10. Origin of tho median nerve by two heads. 11. Bend 
of the elbow where the median pusses between tho two heads of tho pro- 
nator radii teres, and flexor sublimis digitorum. 12. Its musculai- branches. 
13. Anterior interosseous branch. 14. The point at which the nerve passes 
beneath the annular ligament and dividi^s into six terminal branches. Tho 
branch which crosses the annular ligament is the superficial palmar. 
16. Ulnar nerve. IG. The point at which it passes between the two heads 
gOf the flexor carpi uWaris. 17. Its dorsal branch. 18. Termination of the 
nerve, dividing^ into a superficial and deep palmar branch. 19. Musculo- 
spiral nerve. 20. Muscular branches to the triceps. 21. Cutaneous nerve. 
22. Posterior interosseous nerve piercing the supinator brevis muscle. 23. Ba- 
dial nerve. The last two nerves are the terminal branches of the musculo- 
spii'al. 24. The point at which the radial nerve pierces the deep fascia. 
^ 0 . Circumflex nerve. 
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mg 276«* flexor profundus to tlie wrist. It then 

dips lieneath the annular ligament and 
enters the palm of the hand. Just 
above the wrist it is superficial, lying 
by the outer border of the tendons of 
the flexor sublimis digitorum. 

The Branches of the median nerve 
are — 

Muscular, 

Anterior interosseous, 
Superficial palmar, 

Digital. 

The Muscular branches are given off 
by the nerves at the bend of the elbow ; 
they are distributed to all the muscles 
of the anterior aspect of the forearm, 
with the exception of the flexor carpi 
nlnaris, and nlnar half of the flexor 
profundus. The branch to the pro- 
nator radii teres sends off reflected fila- 
ments to the elbow -joint. 

The Anterior interosseous is a large 
branch accompanying the anterior in- 
terosseous artery, and supplying the 
deep layer of muscles of tne forearm ; 
being lost interiorly in the pronator 
quadratus. 

The Superficial palmar branch arises 
from the median at about the lower 
fourth of the forearm; it crosses the 

• Deep dissection of the front of the fore- 
arm and hand (from Ilirschfeld and Leveilld). 
1. Supinator longus (cut). 2. Ulnar nerve. 
3. Brachialis anticus. 4. Biceps. 6. Mus- 
culo-spiral nerve. 6. Median nerve. 7, Pos- 
terior interosseous nerve. 8. Pronator teres 
and flexor carpi radialis (cut). 9. Extensor 
carpi radialis longior (cut^ 10. Bi*achial ar- 
tery. 11. Supinator brevis. 12. Flexor sub- 
limis digitorum (cut). 13, 13. Radial nerve. 
14, 14. Flexor carpi nlnaris. 16. Extensor 
carpi radialisbrovior. 10. Ulnnr artery. 17. Ra- 
dial origin of flexor sublimis digitorum (cut). 
18. Flexor x>rofundus ^gitorum. 19. Tendon 
of pronator teres. 20, 20. Dorsal branch of ulnar 'nerve. 21, 21. Radial ^ 
artery. 22, 22. Deep branch of ulnar nerve. 23. Flexor longus pollicis. 
24. Abductor minimi digiti. 25. Anterior interosseous nerve. 26. Digital 
branches of ulnar nerve. 27. Tendon of supinator longus. 28. One of thfe 
lumbricales muscles. 29. Pronator quadratus. 31. Tendon of flexor caipi 
radialis. 38. Digital branches of median nerve. 85. Adductor pollicis. 
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annular ligament, and is distributed to the integument of the palm 
of the hand, and ball of the thumb. 

The median nerve at its termination in the palm of the hand is 
spread out and flattened, and divides into six branches, one mus- 
cular and five digital. 

The muscular branch is distributed to the muscles of the ball of 
the thumb. 

The digital hra/nches are arranged as follows : two pass outwards 
to the thumb and supply its borders ; the third runs along the 
radial side of the index finger, sending a twig to the first lumbri- 
calis in its course ; the fourth subdivides tor the supply of the 
adjacent sides of the index and middle finger, and gives a twig to 
the second lumbricalis ; the fifth receives a filament of communica- 
tion from the ulnar nerve, and supplies the collateral branches of 
the middle and ring finger. 

Opposite the base of the first phalanx, each nerve gives off a 
dorsad branch which runs along the border of the dorsum of the 
finger. Near its extremity the nerve divides into a palmar and a 
dorsal branch; the former supplying the sentient extremity of the 
finger ; the latter the structures around and beneath the naiL The 
digital nerves in their course along the fingers lie to the inner side 
of and superficially to the arteries ; and the nerve of one side of a 
finger has no communication with that of the opposite side. 

The Ulnar nerve is somewhat smaller than the median, behind 
which it lies, gradually diverging from it in its course. It arises 
from the inner cord of the brachial plexus in common with the 
internal head of the median and internal cutaneous nerve, and runs 
down the inner side of the arm, to the groove between the internal 
condyle and olecranon, resting on the internal head of the triceps, 
and accompanied by the inferior profunda artery. At the elbow it 
is superficial, and supported by the inner condyle, against which it 
may be compressed, giving rise to the thrilling sensation along the 
inner side of the forearm and little finger, popularly ascribed to 
striking the “funny bone.” It then passes between the two heads 
of the flexor carpi ulnaris, and descends along the inner side of the 
forearm, crosses the annular ligament, and divides into two branches, 
superficial and deep palmar. At the commencement of the mid(ne 
third of the forearm it comes into relation with the artery, and lies 
to the ulnar side of that vessel, as far as the hand. 

The Branches of the ulnar nerve are — 

Articular, Dorsal branch. 

Muscular, Superficial palmar, 

Cutaneous, Deep palmar. 

The Artlctdar bfauches are several filaments to the elbow-joint, 
given off from the nerve while lying in the groove between the inner 
condyle and olecranon. 

The Muscular branches are distributed to the flexor carpi ulnaris 
and ulnar half of the flexor profundus digitorum. 
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The Outaneoud branch pi’oceeds from about the middle of the 
nerve, and descends upon the ulnar artery to the hand, giving twigs 
to the integument in its course. One branch from its upper part, 
sometimes a separate offset from the nerve and sometimes absent, 
pierces the fascia, and communicates with the internal cutaneous 
nerve. 

The Dorsal branch passes backwards beneath the tendon of the 
flexor carpi ulnaris, at the lower fourth of the forearm, and divides 
into branches which supply the integument and two fingers and a 
half on the posterior aspect of the hand, communicating with the 
radial nerve, with which it forms an arch. 

The Superficial palmar branchy after giving some twigs to the 
palraaris brevis and inner border of the hand, divides into three 
filaments, two of which are distributed, one to the ulnar side of the 
little finger, and one to the adjoining borders of the little and ring 
finger, while the third, a communicating branch f joins the median 
nerve. 

The Deep palmar branch passes between the abductor and flexor 
minimi digiti, to the deep palmar arch, supplying the muscles of 
the little finger, interossei, two ulnar lumbricales, adductor pollicis, 
and inner head of the flexor brevis pollicis. 

The Musculo-spiral nerve, the largest branch of the brachial 
plexus, arises from its posterior trunk in common with the circum- 
flex^ and, descending behind the axillary and brachial artery, winds 
around the humerus between the triceps and the bone, and in com- 

S with the superior profunda artery, to the space between the 
lialis anticus and supinator longiis, and thence onwards to the 
bend of the elbow, where it divides into two branches, radial and 
posterior interosseous. 

The Branches of the musculo-spiral nerve are — 

Muscular, Radial, 

Cutaneous, Posterior interosseous. 

The Muscular branches are distributed to the triceps, anconeus, 
brachialis anticus, supinator longus, and extensor carpi radialis 
longior. 

The Cutaneous branches are three in number, internal and two 
external. The internal branch arises from the nerve in the axilla, 
and piercing the deep fascia in the upper third of the arm on its 
posterior aspect, communicates with tne intercosto-humeral nerve, 
and is distributed to the integument of the posterior aspect of the 
upper arm, as far as the olecranon. 

The external cutaneous branches pass through the substance of 
the external head of the triceps, and pierce the deep fascia ; one, 
upper, near the insertion of the deltoid, the other, lowfr, at about 
the middle of the upper arm. The upper branch follows the course 
of the cephalic vein, supplying the integument of the outer and fore 
part of the upper arm as tar as the bend of the elbow. The lower 
branch passes down the outer side of the forearm, reaches th^e 
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posterior aspect at about its middle, 
and is continued onwards to the wrist, 
where it communicates with the pos- 
terior branch of themusculo-cutaneous. 

The Radial nerve runs along the 
radial side of the forearm to the com- 
mencement of its lower third ; it there 
passes beneath the tendon of the supi- 
nator longus, and, at about two inches 
above the wrist-joint, pierces the deep 
fascia and divides into an external and 
internal branch. 

The extemal branch, the smaller of 
the two, is distributed to the outer 
border of the thumb, and communi- 
cates with the posterior branch of the 
musculo-cutaneous nerve. The in- 
ternal branch crosses the direction of 
the extensor tendons of the thumb, and 
divides into several filaments for the 
supply of the ulnar border of the 
thumb, radial border of the index finger, 
and adjacent borders of the index and 
middle finger. It communicates above 
the wrist with the posterior branch of 
the musculo-cutaneous nerve, and on 
the back of the hand forms an arch by 
joining with the dorsal branch of the 
ulnar nerve. On the backs of the 
fingers the digital branches communi- 
cate with those of the median nerve. 

In the upper third of the forearm 
the radial nerve lies beneath the bor- 
der of the supinator longus muscle; in 
the middle third it is in relation with 
the radial artery, lying to its outer 

* Dissection of the ranscnlo-spiral nervo 
and its bmuches (from Hirst hfeld and Lo- 
veilld). 1. Triceps. 2. Brachialis anticus. 
8. Supinator longus. 4. Biceps. 5. Mus- 
culo-spiral nerve. 6. Musculo-cutaneous 
nerve. 7. Origin of extensor carpi radialis 
longior. 8. Eadial nerve, ft. Posterior in- 
terosseous nerve. 10. Pronator mdii teres. 
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•11. Origin of extensor carpi radialis brevior. 12. Flexor carju radialis* 
13. Anconeus. * 14. Tendon of supinator lon^s. 15. Supinator brevis. 
16, 16. Tendon of extensor carpi radialis longior. 17. Extensor communis 
digitorum. 18, 18. Tendon of extensor carm radialis brevior. 19, 19. Ex- 
tensor secundi internodii pollicis. 20, 20. Extensor ossis metacarpi pollicis. 
21, 21. Extensor primi internodii pollicis. 
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side ; and in the lower third it quits the artery, and passes beneath 
the tendon of the supinator longus to reach the back of the hand. 

The Poeterior iwterosseo'Ae nerve^ somewhat larger than the radial, 
separates from the latter at the bend of the elbow, pierces the 
supinator brevis muscle, and emerges from its lower border on the 
posterior aspect of the forearm, where it divides into branches 
which supply all the muscles of the posterior aspect of the forearm, 
with the exception of the anconeus, supinator longus, and extensor 
carpi radialis longior. One branch, longer than tne rest, descends 
upon the interosseous membrane to the posterior part of the wrist, 
and forms a gangliform swelling (a common character of nerves 
which supply joints), from which numerous filaments are distri- 
buted to the wrist-joint. 

The Circumflex nerve arises from the posterior cord of the 
brachial plexus in common with the musculo-spiral. It passes 
downwards over the border of the subscapularis muscle, winds 
around the neck of the humerus with the posterior circumflex artery, 
and splits into an upper and lower division ; the upper division is 
continued onwards beneath the deltoid, and distributed to the ante- 
rior part of that muscle, some of its branches piercing the muscular 
fibres and becoming cutaneous. The lower division sends a branch 
(remarkable for a gangliform swelling) to the teres minor, several 
branches to the posterior part of the deltoid, and mounting upon 
the border of that muscle becomes cutaneous^ supplying the integu- 
ment over its lower half by means of several filaments. Besides its 
muscular and cutaneous branches, the trunk of the nerve gives off 
an articular branch, which enters the shoulder-joint at its posterior 
and under part. 

DORSAL NERVES. 

The dorsal nerves are twelve in number at each side ; the first 
appearing between the first and second dorsal vertebra ; the last 
between the twelfth dorsal and first lumbar. They are smaller 
than the lower cervical nerves ; diminish gradually in size from the 
first to the tenth, and then increase to the twelfth. Each nerve, as 
soon as it has escaped from the intervertebral foramen, separates 
into an anteiior and posterior cord ; the anterior cords being the 
intercostal nerves, the posterior the dorsal branches of the dorsal 
nerves. 

The Dorsal branches pass directly backwards between the trans- 
verse processes of the vertebrae, lying internally to the anterior 
costo-trans verse ligament, and each nerve divides into an internal 
and external branch. The internal branches diminish in size from 
the first to the last. The six upper branches pass inwards between 
the semispinalis dorsi and multifidus spinae, and,, piercing theP 
rhomboid, trapezius and latissimus dorsi, become cutaneous close to 
the spinous processes, and are then reflected outwards to supply the 
integument. The six lower branches are lost in the muscles of the 
spine. 
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THe external hrcmchee increase in size from above downwards, and 
make their appearance in the line of separation between the lon^s^ 
simns dorsi and sacro-lumbalis. The six upper branches are dis- 
tributed to those muscles and the levatores costarum. The six 
lower, after supplying the same muscles, pierce the serratus posticus 
inferior and latissimus dorsi in a line with the angles of the ribs, 
and becoming cutaneous, are directed downwards and forwards over 
the side of the trunk. 

Intercostal nerves. — l^he anterior cords of the dorsal nerves, 
twelve in number at each side, are the intercostal nerves. Each 
intercostal nerve passes outwards in the intercostal space in com- 
pany with the intercostal vessels, below which it lies ; at the com- 
mencement of its course it rests on the external intercostal muscle, 
further outwards it is placed between the two planes of intercostal 
muscles ; beyond the middle of the rib it enters the substance of the 
internal intercostal and reaches its inner surface, being in contact 
with the pleura ; finally, at the anterior extremity of the intercostal 
space, it crosses in front of the triangularis stemi and internal 
mammary vessels and piercing the internal intercostal muscle and 
pectoralis major, is distributed to the integument of the front of the 
chest and mammary gland, under the name of anterior cutaneous. 
The intercostal nerve, near its origin, sends one or two filaments to 
the neighbouring dorsal ganglion of the sympathetic, and midway 
between the vertebral column and sternum, while situated between 
the intercostal muscles, gives ofi* a lateral cutaneous branch which 
pierces the external intercostal muscle and divides into an anterior 
and posterior twig for the supply of the integument of the side of 
the thorax. 

This description applies in full only to the six upper intercostal 
nerves ; the six lower, with the exception of the last, cross the car- 
tilages of the ribs where the thorax is deficient and take their course 
between the internal oblique and transversalis muscle to the sheath 
of the rectus, and, after supplying that muscle, to the linea alba, by 
the side of which they reach the integument constituting the a7i~ 
terior cutaneous nerves of the abdomen. 

The first and the last intercostal nerve are exceptions to this 
general scheme of distribution. The first ascends over the first rib 
to join the brachial plexus, and gives off only a small branch, to 
take the usual course of the other intercostal nerves. The last or 
twelfth nerve lies below the last rib, and after crossing the quadratus 
lumborum takes its course between the internal oblique and trans- 
versalis muscle like the other inferior intercostals. Near its origin 
it sends a branch, the dorsi-lumhar, downwards to join the first 
lumbar nerve. ^ 

The branches of the intercostal nerves are, muscular, lateral cu- 
taneous, and anterior cutaneous. 

The muscular branches are small twigs distributed to the inter- 
costal and neighbouring muscles. ^ 

The Lateral cutaneous nerves, given off from the intercostals at 
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about the middle of the lateral half of the thorax, pierce the ex- 
ternal intercostal muscle and pass between the fibres of the serratus 

Fig. 278.* 



* The nerves of the abdominal wall (from Hirschfeld and Leveill^. 1. Pec- 
toralis major (cut). 2. Serratus magn us. 3. Latissimns dorsi. 4. Intercostal 
muscles. 6. Kectus abdominis. 6. Section of obliquus extemus. 7, Ob- 
liquus intemus. 8. Transversalis abdominis. 9, p. Ninth dorsal nerve. 
10. 10. Tenth dorsal nerve. 11, 11. Eleventh dorsabnerve. J2, 12. Twelfth 
dorsal nerve. 13. Lateral cutaneous branch of first lumbar (ilio-hypogastric). 
14. Anterior cutaneous branch of ilio-hypogastric. 16. Anterior cutaneous 
branch of ilio-inguinaL 16. Ilio-hypogastric and ilio-inguinal nerves, 
17. Lateral cutaneous branch of second intercostal nerve. 18. Lateral cuta- 
neous branch of intercostal nerve. 
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tnagntis above and the obliqnus externus below to reach the surface. 
The lateral cutaneous nerve then divides into an anterior and pos- 
terior branch. The anterior branches are directed forwards to sup- 
ply the integument of the autero-lateral aspect of the trunk, some 
of the superior branches turning around the inferior border of the 
pectoralis major to the mammary gland. The posterior branches 
take their course backwards to supply the integument of the postero- 
lateral aspect of the trunk, some oi the superior turning around the 
posterior Dorder of the axilla to reach the integument over the lower 
part of the scapula and latissimus dorsi ; and that from the third 
intercostal being distributed to the integument of the axilla and 
neighbouring part of the arm. 

The first intercostal gives off no lateral cutaneous nerve ; the 
lateral cutaneous branch of the second intercostal nerve will be 
presently described, under the name of intercosfo-humeral nerve,. 
The lateral cutaneous branch of the last intercostal nerve pierces 
the internal and external oblique muscle, crosses the crest of the 
ilium just behind the tensor vaginae femoris, and is distributed to 
the integument of the anterior part of the gluteal region as low 
down as the trochanter major. 

The Anterior cutaneous nerves are divided according to their 
position into those of the thorax and those of the abdomen. Having 
reached the surface they are refiected outwards to supply the 
integument of the front of the trunk. The anterior cutaneous 
branches of the third and fourth intercostal nerve are distributed 
to the mammary gland. 

The Intercosto-humeral nerve is the lateral cutaneous branch of 
the second intercostal nerve ; after piercing the external intercostal 
muscle, it passes downwards into the axilla and communicates with 
a branch of the lesser internal cutaneous nerve of Wrisberg. It 
then perforates the deep fascia, and is distributed to the integu- 
ment of the inner and back part of the arm to about the middle, 
and to the integument covering the lower part of the scapula. On 
the back of the arm it communicates with the internal cutaneous 
branch of the musculo-spiral nerve. This nerve sometimes takes 
the place of the nerve of Wrisberg. 

LUMBAR NERVES. 

There are five pairs of lumbar nerves, of which the first makes 
its appearance between the first and second lumbar vertebra ; the 
last between the fifth lumbar and the base of the sacrum. The 
anterior cords increase in size from above downwards. They com- 
municate at their origin with the lumbar ganglia of the sympa- 
thetic, and pass obliquely outwards behind the psoas magnus, or 
between its fasciculi; sending twigs to that muscle and to the quad- 
ratus lumborum. In this situation each nerve divides into two 
branches, a superior branch which ascends to form a loop of com- 
munication with the nerve above ; and an inferior branch which 
descends to join in like manner the nerve below. The communi- 
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cations and anatomoses whiob. are thus established constHtite the 
lumbar plexus. , 

The posterior cords diminish in size from above downwards ; they 
pass backwards between the transverse processes of the corre- 
sponding vertebras, and each nerve divides mto an internal and ex- 
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ternal branch The infernal hancli, the smaller of the two, passes 
inwaids to be distributed to the multifidus spin® and mter-spinales 
The external hranclus communicate with each other by several 
loops, and, after supplying the deeper muscles, pierce the sacro- 
lumbahs to reach the integument to which they are distributed 

♦ Lumbar plexus (from Hirschfeld and Lcveill(^) 1 Eight gangliated cord 
of sympathetic 2 Abdominal aorta 3, 3 Last dorsal nerves 4 Psoas 
parvus. 6 Quadratus himborum. 6 Psoas magnus. 7, 7. Ilio-hypogastri( 
nerves 8 Iliacus intern us 9, 9. Ilio-iugumal nerve. 10 Lum bo-sacral 
nerve 11, 11. Gcmto-crural nerves. 12 Gluttal nbrve. 13 Iliac brauelii 
of iho-hypogastric nerve. 14 Saeialphxus 15,16,15 Exttmal cutaneous 
i erves 17 Transversal] s abdominis. 19 Obliquus intemus 21. Obliquus 
extemus. 23. 23. Antenor cruial nerves 26, 25 Obturator nervts 
27,27. Crural branch of gem to-crural neivr. 29. Genital branch of genito- 
crural nerve. 81. External ihac arterj. 33 External abdominal nng 
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The external branches of the three ii]^)er Inmbar nerves descend 
over the posterior part of the crest of the ilium, and are distributed 
to the integument of the gluteal region. 

Lumbar plexus,— The Lvmhar plexus is formed by the communi- 
cations and anastomoses which take place between the anterior 
divisions of the four upper lumbar nerves, and between the latter 
and the last dorsal. It is narrow above, increases in breadth in- 
feriorly, and is situated between the transverse processes of the 
lumbar vertebrae and quadratus lumborum behind, and the psoas 
m^nus muscle in front. 

The Branches of the lumha/r plexus are the — 

Ilio-hypogastric, External cutaneous, 

Ilio-inguinal, Obturator, 

Genito- crural, Anterior crural. 

The Ilio-hypogastric nerve (superior musculo-cutaneous) pro- 
ceeds from the first lumbar nerve, and passes obliquely outwards 
between the fibres of the psoas magnus and across the quadratus 
lumborum to about the middle of the crest of the ilium. It then 
pierces the transversalis muscle, and between it and the internal 
oblique divides into its two terminal branches, iliac and hypo- 
gastric. 

The iliac branch pierces the internal and external oblique mus- 
cles close to their attachment, and a little behind the middle of the 
crest of the ilium ; it is distributed to the integument of the outer 
part of the hip. 

The hypogastric branch continues its course onwards, piercing 
first the internal oblique, and just above the external abdominal 
ring the aponeurosis of the external oblique. It is distributed to 
the integument of the hypogastric region and mons pubis. 

The Ilio-inguinal nerve (inferior musculo-cutaneous), smaller 
than the preceding, also arises from the first lumbar nerve. It 
passes obliquely downwards and outwards below the ilio-hypo- 
gastric nerve, and crosses the quadratus lumborum and iliacus 
muscle to the anterior part of the crest of the ilium ; it then pierces 
the transversalis muscle, and between that muscle and the obliquus 
internus communicates with the hypogastric nerve. It next 
pierces the obliquus internus, and following the course of the sper- 
matic cord, escapes at the external abdominal ring to be distributed 
to the scrotum and to the integument of the upper part of the 
thigh, internally to the saphenous opening ; and m the female to 
that of the pudendum. 

The Genito- CRURAL nerve proceeds from the second lumbar and 
by a few filaments from the loop between it and the first. It tra- 
werses the psoas magaius from behind forwards, and runs down the 
anterior surface of that muscle, lying beneath its fascia, to near 
Poupart’s ligament, where it divides into a genital and a crural 
branch. 

The genital branch (n. spermaticus seu pudendus extemus) 
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280.* J?~. crosses the external iliac artery to the in- 

ternal abdominal ring, and descends along 
the spermatic canal, lying behind the oor<£ 
r to the scrotum, where it distributes twigs 
to the spermatic cord and cremaster mus- 
cle. In the female it gives twigs to the 
round ligament and external labium. At 
the internal abdominal ring this nerve 
sends off a branch, which, after supplying 
the lower border of the internal oblique 
and transversalis, is lost in the integument 
of the groin. 

The crural branch (lumbo-inguinalis), 
the most external of the two, descends 
along the outer border of the external iliac 
artery, and, crossing the origin of the cir- 
cumnexa ilii, enters the sheath of the 
femoral vessels in front of the femoral 
artery. It pierces the sheath below Pou- 
part’s ligament, and is distributed to the 
integument of the anterior aspect of the 
thigh as far as its middle. This nerve 
communicates with the middle cutaneous 
branch of the 'crural nerve, and is often 
verv small. 

'the External cutaneous nerve (in- 
guino-cutaneus) proceeds from the second 
lumbar, and from the loop between it and 
the third. It pierces the posterior fibres 
of the psoas muscle; and crossing the 
iliacus on the iliac fascia, to the anterior 
superior spinous process of the ilium, 

* A diagram showing the lumbar and sacral 
plexuses, with the nerves of the lower extremity. 
1. Tlie first four lumbar nerves ; which, with a 
branch from the last dorsal, constitute the lumbar 
plexus. 2. The four upper sacral nerves ; which, 
with the last lumbar, form the sacral plexus. 
3. The two musculo-cutaneous nerves, branches 
of the first lumbar nerve 4. Genito-crural nerve. 
5. External cutaneous nerve. 6. Anterior crural or 
femoral nerve. 7. Its muscular branches. 8. Middle 

^ cutaneous branches. 9, 10. Internal cutaneous 

branches. 11. The long or internal saphenous. 12. Obturator nerve. 
13. Gluteal nerve; a branch of the lumbo-sacral. 14. Internal pudic nerve. 
15* Lesser ischiatic nerve. 16. Greater ischiatic ncn/G. 17. Internal popliteiy 
nerve. 18. External popliteal nerve. 19. Muscular brancheJ?. 20. Posterior 
tibial nerve ; dividing at 21, into the two plantar nerves. 22. External saphe- 
noi^s nerve. ’ 23. Anterior tibial nerve. 24. Musculo-cutaneous nerve, piercing 
the deep fascia, and dividing into two cutaneous branches, for the supply of 
the dorsum of the foot. 
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passes into tlie tHigB, beneath Ponpart’s ligament, 'where it divides 
into two branches, anterior and posterior. 

The posterior branch crosses the tensor vaginm femoris muscle 
to the ou'ter and posterior side of the thigh, and supplies the in- 
tegument in that region. 

The omterior nerve^ after passing for three or four inches down 
the thigh in a sheath formed by the fascia lata, becomes superficial, 
and divides into two branches, which are distributed to the integu- 
ment of the outer border of the thigh, and to the articulation of the 
knee. 

The Obttjeator nerve is formed by a branch from the third, and 
another from the fourth lumbar nerve, and is distributed to the 
obturator externus and adductor muscles of the thigh, the hip and 
knee-joint, the femoral and popliteal artery, and sometimes to the 
integument of the upi)er and inner part of the leg. From its 
origin it takes its course among the fibres of the psoas muscle, 
through the angle of bifurcation of the common iliac vessels, and 
along the inner border of the brim of the pelvis, to the obturator 
foramen, where it joins the obturator artery. Having escaped 
from the pelvis, it divides into an anterior and posterior branch. 

The anterior branch passes downwards in front of the adductor 
brevis, supplies that muscle together with the pcctineus, gracilis, 
and adductor longus, and at the lower border of the latter unites 
with the internal cutaiieons and long saphenous nerve, to form a 
plexus. It then passes onwards to the femoral artery, to which it 
distributes filaments. In its course this nerve gives off an aril- 
cidar branch to the hip-joint; and a cutaneous branch, which 
pierces the fascia lata at the kn(‘e, communicates with the long 
saphenous nerve, and is distributed to the integument of the inner 
side of the leg as far as its middle. The cutaneous branch is often 
wanting, its place being supplied by the internal cutaneous nerve, 
and sometimes by the accessory obturator. 

The posterior branch pierces the ol^turator externus muscle, to 
which and to the adductor magnus it distributes branches ; it also 
gives off an artlmdar which pierces the adductor magnus 

muscle, and accompanies the popliteal artery to the knee-joint. 

The Accessory obturator m rce, small and inconstant, is a high 
division of the obturator, being sometimes derived from it near its 
origin, and sometimes by separate filaments from the tliird and 
fourth lumbar nerve. It passes down the inner border of the psoas 
muscle, crosses the os pubis, and dips beneath the pectineus, where 
it divides into branches. One of its branches is distributed to the 
pectineus, another supplies the hip-joint, while a third communi- 
cates with the anterior branch of the obturator nerve, and when 
•of large size constitlites its cutaneous branch. As already stated, 
the existence of the accessory obturator nerve is uncertain. 

The Anterior crural or femoral nerve is the largest of tho 
divisions of the lumbar plexus ; it is formed by the union of 
branches from the second, third, and fourth lumbar nerve, and is 

M M 
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Fig* 281 * ^ distributed to the integument of 

the front and inner side of the 
thigh, leg, and foot, to all the 
muscles of the front of the thigh 
(excepting one), to the iliacus, 
poctineus, femoral artery, and 
knee-joint. Emerging from be- 
* neath the psoas, the nerve passes 
^ downwards in the groove between 
that muscle and the iliacus, and 
beneath Poupart’s ligament into 
^ the thigh, where it spreads out 
and divides into numerous 
^ branches. At Poupart’s liga- 
^ ment it is separated from the 
femoral artery by the breadth of 
the psoas muscle, which at this 
l>oiiit is scarcely more than half 
an inch in diameter, and by the 
2 (ji iliac fascia, beneath which it lies. 

Branches. — Within the pelvis, 
2 ^ the anterior crural nerve gives 
off three or four twigs to the ilia- 
cua muscle, and a hranch to the 
f( VI oral artery. The latter di- 
vides into filaments which entwine 
-2^ about the artery, and follow its 
course downwards in the thigh. 
22 Below Poupart’s ligament the 
crural nerve becomes flattened 
out, and divides into numerous 
branches, which may be arranged 
into two principal groups, super- 

♦ Nerves of the thigh (from Hirseh- 
feld and Leveilld). 1. Gaugliated cord 
of sympathetic. 2. Third lumbar 
n(*rvo. 3. Branches to iliacus inter- 
ims. 4. Fourth lumbar nerve. 6. An- 
tenor crural nerve. '6. Lumbo-sacral 
nerve. 7. Branch to psoas. 8. Obtu- 
rator nerve. 9. External cutaneous 
nerve (cut). 10, Nerve to pectineus. 
11. vSuperlicial division of anterior 
crural nerve (cut). 12. Superficial 

division of obturator nerve. 13, 13. Sartorius muscle. 14, 14. Adductor^ 
tougus. 15. Branch to rectus. 16. Deep divisidn of obturator nerve. 
17. Branches to vastus in tern ns and crureus. 18. Adductor brevis. 19. Branch 



to vastus internus. 20. Adductor magnus. 21. Vastus exteraus. 22, 22. lu- 
temal saphenous nerve. 23. Rectus femoris. 24. Patellar branch of saphenous 
nerve. 25. Vastus internus. 2G. Gracilis. 
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ficial and deep. The separate branches of these gronps are as 
follows ; 

Superficial, Beep, 

Middle cutaneous, Muscular, 

Internal cutaneous, Articular. 

Long or Internal saphenous. 

The Middle cuianeom rberve pierces the fascia lata at about three 
inches below Poupart’s ligament, and divides into two branches, 
which pass down the inner and front part of the thigh, and are 
distributed to the integument as low as the knee-joint. At its 
upper part the external branch communicates with the crural 
branch of the genito-crural nerve ; and below, the internal branch 
communicates with the internal cutaneous. One or both of these 
branches sometimes pierce the sartorius muscle. 

The Infernal cutaneous nerve passes inwards in front of the 
sheath of the femoral artery, and divides into an anterior and an 
inner branch. Previously to its division it gives off three cuta- 
neous filaments, which pierce the fascia near the internal saphenous 
vein, and following the course of that vessel, are distributed to 
the integument of the inner side of the thigh as low down as the 
knee. The uppermost of these filaments passes through the 
saphenous opening, tlie middle becomes subcutaneous at about the 
middle of the thigh, and the lowest pierces the fascia at its lower 
third. 

The anterior hrnneh passes down the inner side of the thigh, and 
pierces the fascia at its lower third, near the internal sapnenons 
vein. It then divides into two twigs, one of which continues on- 
wards to the inner side of the knee ; while the other curves out- 
wards to its outer side, communicating in its course with a branch 
of the long saphenous nerve. 

The inner branch descends along the inner and posterior border 
of the sartorius muscle to the knee, where it pierces the fascia 
lata, and gives off several cutaneous twigs. It then sends a small 
branch of communication to the long saphenous nerve, and passes 
downwards along the inner side of the leg, to which it is dis- 
tributed. While beneath the fascia lata it aids in the formation 
of a plexus by uniting with branches of the long saphenous nerve 
and descending branch of the obturator. When the latter is large 
the inner branch of the internal cutaneous nerve is small, and 
may terminate in the plexus, or merely give off a few cutaneous 
filaments. 

The Long or internal saplienous nerve inclines inwards to the 
sheath of the femoral vessels, and passes downwards in front of 
the sheath ^nd he&eath the aponeurotic expansion which covers 
the sheath, to the opening in the adductor magnus. It then quits 
the femoral vessels, and continuing to descend, passes between the 
tendons of the sartorius and gracilis, and reaches the internal 
saphenous vein. By the side of the latter it passes down the inner 
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side of the leg, in front of the inner ankle, and along the inner side 
of the foot as far as the great toe ; being distributed to the integu- 
ment in its course. 

The branches of the long saphenous nerve in the thigh are : one 
or two to join the plexus formed by the obturator and internal 
cutaneous nerve ; and a large branch, the cutaneus patelloe, which 
pierces the sartorius and fascia lata at the inner side of the knee, 
and divides into many twigs, which are distributed to the integu- 
ment of the front of the knee. Above the patella this branch com- 
municates with the anterior branch of the internal cutaneous nerve, 
and with the terminal twigs of the middle, and external cutaneous. 
Below the patella it communicates with other branches of the long 
saphenous ; the whole of these communications constituting a kind 
of^exus (plexus pateUas), 

The branches of the long saphenous nerve below the knee are 
distributed to the integument of the front and inner side of the leg. 
By one of these branches it communicates with the cutaneous 
branch of the obturator nerve. 

The Muscular branches of the anterior crural nerve supply all 
the muscles of the front of the thigh (with the exception ot the 
tensor vaginae femoris, which obtains its nerve from the superior 
gluteal) and the pectineus. The branch to the pectlneus passes 
behind the sheath of the femoral vessels \ the branches to the sar- 
toriuSf three or four in number, arise with the cutaneous nerves, 
and sometimes are supplied by the latter. The branch to the 
rectus enters the deep surface of that muscle. The branch to the 
vastus eicfernus follows the course of the descending branch of the 
external circumflex artery; the branch to the crureus passes directly 
to that muscle ; and the branch to the vastus interunsy remarkable 
for its length, descends by the side of the sheath of the femoral 
vessels. 

T!\xg Articular branches are distributed to the knee-joint; one 
enters the joint at its outer side, being derived from the nerve of 
the vastus externus ; the other, proceeding from the nci*ve of the 
vastus intemus, descends with the anastomotica magna to a level 
with the joint, and then pierces the capsular ligament. 

The Lumbo-sacral nerve. — The anterior division of the fifth 
lumbar nerve, conjoined with a branch from the fourth, constitutes 
the lumbo-sacral nerve, which descends over the base of the sacrum 
into the pelvis, and assists in forming the sacral plexus. 

SACRAL NERVES. 

There are five pairs of sacral nerves ; the first four escape from 
the vertebral canal through the sacral foramina, the last between 
the sacrum and coccyx. The posterior sacral ^ierves are small, an(> 
diminish in size from above downwards ; they comifiunicate with 
each other by means of anastomosing loops immediately after their 
escape from the posterior sacral foramina, and divide like the other 
spinal nerves into external and internal branches. The external 
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branches pierce the glutens maximus, to which they give laments* 
and are distributed to the integument of the posterior part of the 

Fig, 282.* 
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gluteal region. The internal branches supply the multifidus spinae 
muscle and the integument over the sacrum and coccyx. 

* Side view of the nerves of the pelvis, the viscera having been removed (from 
Hirschfeld and Leveille). 1. Abdominal aorta. 2. Gangliated cord of sympa- 
thetic (left side). 3. Genito-crural nerve. 4. Left common iliac artery. 
5. Right common iliac artery. 6. Loft lumbo- sacral cord. 7. Psoas muscle. 
8. Gangliated cord of sympathetic (right side). 9. Internal iliac artery (cut). 
10. Gluteal artery (cut), 11. Right external iliac artery. 12. Right lumbo- 
sacral nerve. 13. Obturator nerve. 14. First sacral nerve. 16. Gluteal 
nerve. 16. Pyriformis of loft side («ut). 17. Obturator artery. 18. Second 

sacral nerve. 19. Obturator intern us. 20. Pyriformis of right side. 21. Nerve 
to levator ani. 22. Sacral plexus. 23. Levator ani (cut). 24. Third sacral 
nerve. 25. Bulb of urj^hra covered by accelerator urinas. 26. Nerve to ob- 
turator intemijs. 27. Transversus periusei (cut). 28. Fourth sacral nerve. 
29. Dorsal nerve of penis. 30. Visceral branches (cut). 31. Inferior pudendal 
nerve. 82. Fifth sacral nerve. 33. Small sciatic nerve. 34. Ooccygeus 
muscle. 36. Sixth or coccygeal nerve. 88. Internal pudic nerve. 40. Inferior 
htemorrhoidal nerve. 42. Posterior superficial perineal nerve. 44. Anterior 
superficial perineal nerve. 46. Deep perineal nerves to bulb and muscles. 
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’The anterior mcral nervee diminish in size from above down* 
wards ; the first is large, and unites with the lumbo-sacral nerve ; 
the second, of equal size, unites with the first ; and the third, 
scarcely one-fourth so large as the second, joins with the two pre- 
ceding nerves in the formation of the sacral plexus. 

The fourth sacral nerve divides into two branches, one of which 
assists in forming the sacral plexus, the other separates into three 
branches : a counmunicating branch to unite with the fifth sacral 
nerve ; a visceral branch, to join with the hypogastric plexus and 
supply the bladder and prostate gland, and in the female, the 
vagina ; and a muscular branch which sends filaments to the levator 
am and coccygeus and a hoemorrhoidal branch to the sphincter ani 
and integument behind the anus. 

The fifth sacral nerve, issuing from between the sacrum and 
coccyx, pierces the coccygeus muscle, and receives the communi- 
cating branch from the fourth ; it then communicates with the 
coccygeal nerve, and piercing the coccygeus a second time, is distri- 
buted to the integument over the dorsal surface of the coccyx. 

The coccygeal nerve pierces the coccygeus muscle, and unites 
with the fifth sacral nerve, in which it is lost. 

Each of the anterior cords of the sacral nerves communicates with 
the sympathetic at its i)oint of escape from the sacral canal. 

Sacral plexus.-;— The Sacral plea' ns is formed by the union of 
the lumbo-sacral and the anterior cords of the three upper sacral 
nerves and one-half the fourth. The plexus is triangular in form, 
its base corresponding with the whole length of the sacrum, and its 
apex with the lower part of the great ischiatic foramen. It is in 
relation behind with the pyrifonnis muscle ; and in front with the 
pelvic fascia, which separates it from the internal iliac vessels and 
the viscera of the pelvis. 

The Branches of the sacral plexus are, 

Yisceral, Pudic, 

Muscular, Lesser ischiatic, 

Superior gluteal, Greater ischiatic. 

The Visceral nerves are three or four large branches derived from 
the fourth and fifth sacral nerves : they ascend by the side of the 
rectum and bladder; in the female by the side of the rectum, 
vagina, uterus, and bladder; and interlace with branches of the 
hypogastric plexus, sending in their course numerous filaments to 
the pelvic viscera. 

The Muscular branches are one 'or two twigs to the levator ani ; 
an obturator branch, which curves around the spine of the ischium 
to reach the internal surface of the obturator internus muscle ; two 
twigs to the pyrlformls ; a branch to the gemdlus superior ; and elT 
branch of moderate size, which descends between the gemelli 
muscles and the ischium, and is distributed to the gemellus infenor, 
quad/ratus femoris, and capsule of the hlpfoint. 

The Superior gluteal nerve arises from the lumbo-sacral near 
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its 1 unction with the first sac5al nerve ; it passes out of the pelvis 
witn the gluteal artery, through the great sacro-ischiatic foramen, 
and divides into a superior and an inferior branch. 

The superior branm follows the direction of the superior curved 
line of the ilium, accompanying the deep superior branch of the 
gluteal artery, and sends filaments to the gluteus medius and 
minimus. 

The inferior branch passes obliquely downwards and forwards 
between the glutens medius and minimus, distributing numerous fila* 
ments to both, and terminates in the tensor vaginae fcmoris muscle. 

The Punic nkiive arises from the lower part of the sacral plexus 
and passes out of the pelvis through the great sacro-ischiatic fora- 
men below the pyriforrnis muscle It crosses the spine of the 
ischium, and re-entering the pelvis through the lesser sacro-ischiatic 
foramen, accompanies the internal pudic artery along the outer wall 
of the ischio-rectal fossa, lying infcriorly to the artery and enclosed 
in the same sheath. Near its origin it gives off the inferior hcemor^ 
rhoidal nerve, and in the ischio-rectal fossa divides into a superior 
and inferior branch. 

The Inferior hemorrhoidal neroe, often a branch of the sacral 
plexus, passes through the lesser sacro-ischiatic foramen, and de- 
scends to the termination of the rectum to be distributed to the 
sphincter ani and integument. 

The Dorsalis nerve, the superior division of the internal 

pudic, ascends along the posterior surface of the ramus of the 
ischium, pierces the triangular ligament, and accompanies the 
arteria dorsalis jienis to the glans, to which it is distributed. At 
the root of the penis the nerve gives off a cutaneous branch which 
runs along the side of the organ, gives filaments to the corpus 
cavernosurn, and with its fellow of the ox)posite side supplies the 
integument of the upper two-thirds of the penis. 

The Feriiical nerve, or inferior terminal branch, larger than the 
preceding, pursues the course of the superficial perineal artery in 
the perineum and divides into cutaneous and muscular branches. 

The cutaneous hranclics (superficial perineal), two in number, 
posterior and anterior, enter the ischio-rectal fossa and pass forward 
with the superficial perineal artery to be distributed to the^ integu- 
ment of the perineum, scrotum, and under part of the penis. The 
posterior superficial perineal nerve sends a few filaments to the in- 
tegument of the anus and sphincter ani ; while the anterior gives 
ofi‘ one or two twigs to the levator ani. 

The muscular branches proceed from a single trunk, Which passes 
inwards behind the transversus perinei muscle ; they are distributed 
to the transversus perinei, accelerator urinse, and erector penis, ^ 
The perineal nerve also sends two or three filaments to the corpus * 
spongiosum^ 

In the female the pudic nerve is distributed to the parts analo- 
gous to those of the male. The superior branch supplic > the clitoris \ 
the inferior the vulva and perineum. 
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The Lessee ischiatic kbeve 
passes out of the pelvis through 
the great sacro-iscniatic foramen 
below the pyriformis muscle, and 
continues its course downwards 
through the thigh to the lower 
part of the popliteal region, where 
it pierces the fascia and becomes 
subcutaneous. It then acoom- 
* panies the external saphenous vein 
a to the lower part of the leg, and 
communicates with the external 
saphenous nerve. 

The branches of the lesser ischi- 
atic nerve are, muscular and cuta- 
neous. The muscular or inferior 
'« gluteal are several large branches 
distributed to the gluteus maxi- 
muR, 

The Cutaneous hranches are 
divisible into external, internal, 
and middle. The external cuta- 
neous hranches are several fila- 
ments v/hich turn around the 
lower border of the gluteus maxi- 
mus, and are diatributod to the 
integument over the hip and outer 
side of the thigh. The internal 
cutaneous branches are distributed 
to the integument of the upper 
and inner part of the thigh. One 
of these larger than the rest, in- 
ferior 'pudendal^ curves around the 
tuberosity of the ischium, pierces 

♦ Disseotion of tho buttock and back 
of thigh (from Hirschfold and 
Leveill^. 1. Gluteus maximus. 2. 
Gluteus medius. 3. Gluteal artery and 
nerve. 4. Gluteus minimus. 6. Nerve 
to obturator intern us. 6. Pyriformis. 
7. Pudic nerve. 8. Small sciatic neiwe. 
9. Great sacro-sciatic ligament. 10. Ob- 
turator intemus and gemelli. 11. In- 
ferior gluteal nerve from small sciatic. 

> 12. Tendon of obturator extemus. 13. Inferior pudendal nerve (Soemmering). 
14. Quadratus femoris. 15. Gmcilis. 16. Great sciatitc nerve. 17. Adductoa 
mognus. 18. Insertion of gluteus maximus. 19. United origilis of semi-ten- 
dinosiis and biceps. 20. Short head of biceps. 21. Semi-membranosus. 
22. Tendon of biceps. 23. Tendon of semi-tendinosus. 24. External 
popliieul nerve. 25. Internal popliteal nerve. 26. Coramunicans peronei 
nerve. 27. Poplite alartery. 29. Gastrocnemius. 81. Communicaus poplitei 
nerve. 
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the fascia lata near the ramtis of that 
bone, and, after commnnioating with 
one of the superficial perineal nerves, 
is distributed to the integument of the 
scrotum and penis. The middle cuta^ 
neons hrcmches, tWo or three in num- 
ber, are derived from the lesser ischia- 
tic in its course down the thigh, and 
are distributed to the integument. 

The Great ischiatic nerve is the 
largest nervous cord in the body ; it is 
formed by the sacral plexus, or rather 
is a prolongation of the plexus, and at 
its exit from the great sacro-ischiatic 
foramen beneath the pyriformis muscle 
measures three-quarters of an inch in 
breadth. It descends through the 
middle of the space between the tro- 
chanter major and tuberosity of the 
ischium, and along the posterior part 
of the thigh to its lower third, where 
it divides into two large terminal 
branches, internal and external popli- 
teal. This division sometimes tabes 
place at the plexus, and the two nerves 
descend side by side ; occasionally they 
are separated at their commencement 
by a part or by the whole of the pyri- 
formis muscle. The nerve in its course 
down the thigh rests on the gemellus 
superior, tendon of the obturator in- 
ternus, gemellus inferior, quadratus 
femoris, and adductor magnns, and is 
covered in by the gluteus maximus and 
biceps. 

The Branches of the great ischiatic 
nerve, previously to its division, are, 
muscular and articular. 

The Muscular branches are given off 
from the upper part of the nerve and 
supply both heads of the biceps, the 
semi-tendinosus, semi-membranosus, 
and adductor magnus. 

The Articular branch descends to the 
upper part of the*'sxtemal condyle of 



♦ Superficial nerves of the back of the leg (from Hirschfeld and Loveill^, 
1. Internal popliteal nerve. 2. External popliteal nerve^ 8. Internal saphe- 
nous vein. 4. Nervus communicans peronei. 6. Nervus communicnns 
poplitei. 6. External saphena vein. 7. Internal saphenous nerve. 8. Ex- 
ternal saphenous nerve. 9. Posterior tibial nerve. 
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the femur, aiid divides into filaments, which are distributed to thd 
fibrous capsule and synovial membrane of the knee-joint. 

The iNTSiiNAn popliteal nerve passes through the middle of 
the popliteal space, from the division of the great ischiatic nerve to 
the lower border of the popliteiis muscle, accompanies the artery 
beneath the arch of the soleus, and becomes the posterior tibial 
nerve. It is superficial in the whole of its course, and lies exter- 
nally to the vein and artery. 

The Branches of the internal popliteal nerve are, muscular or 
sural, articular, and a cutaneous branch, the external saphenous. 

The Muscular branches ^ of considerable size, and four or five in 
number, are distributed to the two heads of the gastrocnemius, to 
the soleus, plantaris, and popliteus. 

The AHimlar branches^ two or three in number, supply the 
knee-joint, two of the twigs accomi)anying the internal articular 
arteries. 

The External or short saphenovs ueroe (communicans poplitei, 
vel tibialis) proceeds from the middle of the internal popliteal, and 
descends in the groove between the two bellies of the gastrocnemius 
muscle to the middle of the leg ; it then pierces the fascia, and, 
after receiving the communicans peronei, comes into relation with 
the external saphenous vein, and Ibllows the course of that vein to 
the outer ankle, to which, and to the integument of the heel and 
outer side of the foot (cutaneus dorsi pedis externus), it distributes 
branches. 

The Posterior tibial nerve is continued along the poslerior 
aspect of the leg from the lower border of the popiiteus muscle to 
the posterior part of the inner ankle, where it divides into the in- 
ternal and external plaiitar nerve. In the n})per part of its course 
it lies to the inner side of the posterior tibial artery; it then be- 
comes placed superficially to that vessel, and at tne ankle is si- 
tuated to its outer side ; in the lower third of the leg it lies parallel 
with the inner border of the tendo- A chillis. 

The Branches of the posterior tibial nerve are, three or four 
muscular twigs to the deep muscles of the posterior aspect of the 
leg, the branch to the fiexor longus pollicis accompanies the fibular 
artery ; one or two filaments which entwine around the artery and 
then terminate in the integument ;* and a ^plantar cutaneous branch 
which pierces the internal annular ligament and is distributed to 
the integument of the heel, and inner border of the sole of the foot. 

The Internal plantar nerve, larger than the external, crosses 
the posterior tibial vessels to enter the sole of the foot, and becomes 
placed between the abductor pollicis and fiexor brevis digitorum ; it 
,then enters the sheath of the latter muscle, and divides opposite 
the base of the metatarsal bones into three digital branches ; one^ 


♦ It is extremely interesting, in a physiological point of view, to observe 
the mode of distribution of these arterial filaments. They seem to be monitors 
to the artery of the presence or approach of danger. 
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t^) supply tlie adjacent sides of the great and second toe ; the second 
the adjacent sides of the second and third toe; the third the cor- 
responding sides of the third and fourth toe. This distribution is 
precisely similar to that of the digital branches of the median nerve 
in the hand. 

In its course the internal plantar 
nerve gives off cutaneous hranches 
to the integument of the inner side 
and sole of the foot; muscular 
branches to the muscles forming 
the inner and middle group of the 
sole ; a digital branch to the inner 
border of the great toe ; and arii- 
cular branches to the articulations 
of the tarsal and metatarsal bones. 

The External plantar nerve, 
the smaller of the two, follows the 
course of the external plantar ar- 
tery to the outer border of the mus- 
culus accessorius, beneath which it 
sends several deep branches to 
supply the adductor pollicis, inter- 
ossei, transversus pedis, and the 
articulations of the tarsal and me- 
tatarsal bones. It then gives 
branches to the integument of the 
outer border and sole of the foot, 
and sends forward two digital 
branches to supply the little toe 
and half the next. 

The External popliteal nerve 
(n. peroneus) one-half smaller than 
the internal, passes downwards by 
the side of the tendon of the bice]>s, 
and crosses the inner head of the 
gastrocnemius and the head of the 
soleus, to the neck of the fibula, it 
then pierces the peroneus longus 
muscle, and divides into two branches, anterior tibial and musculo- 
cutaneous. 

The Branches of the external popliteal nerve are, communicans 
peronei, cutaneous, and articular. 

* Second stage of dissection of sole of foot (from Ilirsclifeld and LeveilM), 
1 ^. Internal annular ligiyneut. 2. Flexor brevis digitorum (cut). 3. External 
plantar nerve, i 4. External plantar artery. 5. Internal plautar nerve. 6. Ab- 
ductor minimi digiti. 7. Internal plantar aitory. 8. Accessorius muscle. 
9. Abductor pollicis. 10. Flexor longus digitorum. 11. Flexor longus pol- 
licia. 12. Flexor brevis minimi digiti. 13. Digital branches of internal plantar 
nerve, 14, Digital branches of external plantar nerve. 15. Flexor brevis 
pollicis. 16. One of the lupabricales. 


Ff(7, 285.* 
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^ The Comimmicans peronei, proceeding from tlie external pop- 
liteal near the head of the fibula, crosses the external origin of the 
gf^roonemius muscle, and, piercing the deep fascia, decends to the 
middle of the leg, where it joins the external saphenous nerve. It 
gives off one or two cutaneous filaments in its course. 

The Cutaneous branch passes down the outer side of the leg, 
Bupplying the integument. 

Ine Articular branches follow the external articular arteries to 
the knee-joint. 

The Anterior tibial nerve (n. interosseus, vel peroneus profun- 
dus) commences at the bifurcation of the external popliteal on the 
neck of the fibula, and passes beneath the upper part of the exten- 
sor longus digitorum, to reach the outer side of tne anterior tibial 
artery, just as that vessel has emerged through the opening in the 
interosseous membrane. It descends the leg with the artery ; lying 
at first to its outer side, then in front of it, and near the ankle be- 
coming again placed to its outer side. Beaching the ankle it passes 
beneath the annular ligament ; accompanies the dorsalis pedis 
artery, supplies the adjacent sides of the great and second toe, and 
communicates with the internal division of the musculo-cutaneous 
nerve. 

The Branches given off by the anterior tibial nerve are, muscular 
to the muscles in its course ; and at the ankle a ia.rsal branch which 
may be considered as one of the terminal divisions of the nerve. 
This branch passes outwards upon the dorsum of the foot, becomes 
ganglionic like the posterior interosseous nerve at the wrist, and 
supplies the extensor brevis digitorum muscle and the articulations 
of tne tarsus and metatarsus. 

The Musculo-cutaneous nerve in. peroneus superficialis) passes 
downwards along the fibula, in the substance of the peroneus longus ; 
it then gets between the peroneus longus and brevis, next between 
the peronei and extensor longus digitorum, and at the lower third 
of the leg pierces the deep fascia, and divides into the internal and 
external cutaneous nerves of the foot. In its course it gives off 
several branches to the peronei muscles. 

The interned hranclit the smaller of the two, is distributed to the 
inner side of the foot and great toe, and communicates with the 
anterior tibial and internal saphenous. The externaly or larger 
branch, supplies the adjacent sides of the second and third, third 
and fourth, and fourth and fifth toes, and communicates with the 
external saphenous. 

SYMPATHETIC HEBYES, 

The Sympathetic consists of a vertebral and prevertebral portion ; 
the vertebral poHion is composed of a series of gangli^. united by 
a longitudin^ cord, it descends along each side of the vertebral 
column from the head to the coccyx, communicates with the cranial 
and spinal nerves, and distributes branches to the internal organs 
and viscera. The prevertebral portion is that part of the sympa- 
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thetic which appertains to the viscera, comprising the nnmeroue 
ganglia and plexuses of the head, chest, abdomen, and pelvis. 

The sympathetic nerve communicates with the cerebro- spinal 
nerves immediately at their exit from the cranium and vertebral 
canal. With the fourth and sixth nerve, however, it unites in the 
cavernous sinus ; with the olfactory in the-nose ; and with the audi- 
toi^ in the meatus auditorins internus. 

The branches of distribution accompany the arteries which supply 
the different organs, and form communications around them which 
are called plexusesy and take the name of the artery with which they 
are associated ; thus we have the mesenteric plexus, hepatic plexus, 
and splenic plexus. All the internal organs of the head, neck, and 
trunk are supplied with branches from the sympathetic, and some 
of them exclusively ; hence it is denominated the nerve of organic 
life. 

It is called the ganglionic nerve from being constituted of a 
number of ganglia; and from the constant disposition which it 
evinces in its distribution, to communicate and form small knots or 
ganglia. 

There are four sympathetic ganglia in the head ; namely, the 
ophthalmic or lenticular, the spheno -palatine or Meckel’s, the otic 
or Arnold’s, and the siibmaxillary ; three in the neck, superior, 
middle, and inferior cervical ; twelve in the dorsal region ; four in 
the lumbar region ; and four or live in the sacral region. 

Each ganglion may be considered as a distinct centrcy receiving 
and giving branches in four different directions, viz., superior or 
ascending to communicate with the ganglion above ; inferior or 
descending y to communicate with the ganglion below ; exttrnaly to 
communicate with the spinal nerves ; and intern aly to communicate 
with the sympathetic filaments of the o])posite side, and be distri- 
buted to the viscera. 

As regards the s^hnal nerves it receives as well as gives, the 
white fibres of the sympathetic being derived from the cerebro- 
spinal nerves. 

CilANIAL PORTION OF TUE SYMPATHETIC NER\E. 

Cranial Ganglia. 

Ophthalmic, or lenticular ganglion, 

Spheno-palatiiie, or Meckel’s ganglion, 

Otic, or Arnold’s ganglion, 

Subraaxillary ganglion. 

The Ophthalmic ganglion (ciliary ; lenfic'ttlar) is a small quad- 
rangular and flattened ganglion situated within the orbit, between 
^he optic nerve and'^ external rectus muscle ; it is in close relation 
with the optic nerve and generally vsdth the ophthalmic artery ; and 
is surrounded by adipose tissue, which renders its dissection some- 
what difficult. It is of a reddish-grey colour, like other sympa- 
thetic ganglia. 
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OPHTHALMIC OANGLION. 


Its hranchee of distrihntion are the short ciliary nerves, which 
arise from its anterior angles in two groups ; the upper group con- 
sisting of about four fila-ments ; the lower, of five or six. They 
accompany the ciliary arteries in a waving course, and divide into 
filaments which pierce the sclerotic around the optic nerve, to sup- 
ply the tunics of the eyeball. 

Its branches of communication are three : one, the long root, pro- 


Fig. 286.* 



ceeds from the nasal branch of the ophthalmic nerve and joins its 
superior angle ; a short and thick branch, the short root, from the 

* Cranial ganglia of the sympathetic nerve. 1. Ganglion of Eibes. 2. Fila- 
ment by which it commum rates with the carotid ph'xus (3). 4. Ophthalmic 
or lenticular ganglion, giving off ciliaiy brunches. 5. l*art of the inferior 
division of the third nerve communicating with the ganglion by means of a 
short thick branch (short root). 6. Tart of the nasal nerve, connected with 
the ganglion by means of a longer branch (long root). 7. A slender filament 
(the sympathetic root) sent directly backwards from the ganglion to the ca- 
rotid plexus. 8. Part of the sixth'nerve in the cavernous sinus, receiving two 
branches from the carotid plexus. 9. Meckel’s ganglion (spheno-palatine). 
10. Spheno-palatine nerves. 11. Descending or palatine branches. 12. Its 
internal or nasal branches. 13. Kaso-palatine branch, one of the nasal 
branches. 14. I’osterior branch of the ganglion, the Vidian nerve. 16. Its 
carotid branch (n. petrosus profundus), communicating with the carotid plexu* 
16. Its petrosal branch (n. petrosus superficialis major), joinirPg the intumes- 
centia gangliformis of the facial nerve. 17. Facial nerve. 18. Chorda 
tympani nerve, descending to join the gustatory nerve. 19. Gustatory nerve. 
20. Submaxillary ganglion, receiving the chorda tympani, and other filaments 
from the gustatory. 21. Superior cervical ganglion of the sympathetic. 
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inferior division of the third nerve to its inferior angle; and a 
slender filament, the symjpathetic root, from the carotid plexus. 
Occasionally the ophthalmic ganglion receives also a filament of 
communication from the spheno-palatine ganglion ; and sometimes 
from the abducens nerve. 

The Spheno-pa-Latine ganglion (MeckeVs), the largest of the cra- 
nial ganglia of the sympathetic, is situated in the spheno-maxillary 
fossa, a little below the superior maxillary nerve. It is of small 
size, of a reddish-grey colour, and triangular in shape ; and is placed 
on the posterior part of the spheno-palatine nerves which it only 
partially involves. Its branches are divisible into four groups ; 
ascending, descending, internal, and posterior. 

The ascending branches are three or four small filaments which 
are distributed to the periosteum of the orbit. One of these 
branches sometimes joins the ophthalmic ganglion ; one the sixth 
nerve ; and two the optic nerve. 

The descending branches are the three palatine nerves, anterior, 
middle, and ppst rior. 

The anterior or large palatine nerve descends from the ganglion 
through the posterior ])alatinc canal, and emerges at the posterior 
palatine foramen. It then passes forward in the substance of the 
hard palate to which it is distributed, and communicates with the 
naso-palatine nerve. While in the posterior palatine canal, this 
nerve gives off several branches {inferior nasal), which enter 
the nose through openings in the palate bone, and are distributed 
to the middle and inferior meatus, inferior spongy bone, and 
antrum. 

The middle or external palatine nerve descends externally to the 
preceding to the posterior palatine foramen, and distributes branches 
to the tonsil, soft palate, and uvula. 

The posterior or small palatine nerve, quits the other nerves to 
enter a distinct canal, from which it emerges by a separate opening 
behind the posterior palatine foramen. It is distributed to the 
hard palate and gums near the point of its emergence, and also to 
the tonsil, soft palate, and uvula. 

The internal branches are the superior nasal and naso-palatine. 
The supenor nasal nerves, four or five in number, enter tne nasal 
fossa through the spheno-palatine foramen, and are distributed to 
the mucous membrane ot the superior meatus, and superior and 
middle spongy bone. 

The naso-palatine nerve (Scarpa) enters the nasal fossa through 
the spheno-palatine foramen, and crosses the roof of the nares to 
reach the septum, to which it gives filaments. It then curves down- 
wards and forwards along the vomer, to the naso-palatine canal, 
g/ud passes through that canal to the palate, to which and to the 
papilla behiM the incisor teeth it is distributed. This nerve was 
described by Cloquet as uniting with its fellow in the naso-palatine 
canal and constituting the naso-palatine ganglion. The existence 
of this ganglion is disputed. 
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The posterior htimchee are the Vidian or pterygoid nerve, and the 
pterygo-palatine. 

The Vidian nerve passes directly backwards from the spheno- 
palatine ganglion, through the pterygoid or Vidian canal to the 
foramen lacerum basis cranii, where it divides into two branches, 
carotid eskd petrosal. The carotid hroMch (n. petrosus profundus) 
crosses the foramen lacerum, surrounded by the cartilaginous sub- 
stance which closes that opening, and enters the carotid canal to join 
the carotid plexus. The 'petrosal hranch (n. petrosus superficialis 
major) enters the cranium through the foramen lacerum basis 
cranii, piercing the cartilaginous siibstance, and passes backwards 
beneath the Gasserian ganglion and dura mater, embedded in a 
groove on the anterior surface of the petrous bone to the hiatus 
Fallopii. In the hiatus Fallopii it receives a branch from Jacob- 
son’s nerve, and terminates in the intumescentia gangliformis of the 
facial nerve. The Vidian nerve is that by which Meckel’s ganglion 
derives its motor power. 

The ptery go-palatine nerve is a small branch which passes back- 
wards through the pterygo-palatine canal with the ptery go-palatine 
artery, to be distributed to the mucous membrane of the Eustachian 
tube and neighbouring part of the pharynx. 

The Otic ganglion (Arnold’s) is a small oval-shaped and flat- 
tened ganglion, lying against the inner surface of the inferior maxil- 
lary nerve, close to the foramen ovale ; it is in relation^ externally, 
with the trunk of that nerve, just at the point of union of the motor 
root; mternally ii rests against the cartilage of the Eustachian 
tube and tensor palati muscle; and pobteriorly is in contact with 
the arteria meningea media. It is closely adherent to the internal 
pterygoid nerve, and appears like a swelling on that nerve. 

The branches of the otic ganglion are six in number ; two of dis- 
tribution, and four of communication. 

The branches of distribution are, a small filament to the tensor 
tympani muscle, and one or two to the tensor palati. 

Tne bra^icJies of corrmt mi i cat ion are, one or two filaments from the 
inferior maxillary nerve (short root) ; one or two filaments from the 
auriculo-temporal nerve ; filaments from the nervi moDes of the 
arteria meningea media, and the nenms petrosus superficialis minor 
(long root). The latter nerve ascends from the ganglion to a small 
can^ situated between the foramen ovale and foramen spinosum, 
and passes backwards on the petrous bone to the hiatus Fallopii, 
where it divides into two filaments. One of these filaments enters 


the hiatus and joins the intumescentia gangliformis of the facial ; 
the other passes to a minute foramen nearer the base of the petrous 
bone, and enters the tympanum, where it communicates with a 
branch of Jacobson’s nerve. ^ • 

The SuBBiAXiLLAKY GANGLION is a Small round or triangular 
ganglion situated on the submaxillary gland, in close relation with 
the gustatory nerve, and near the posterior border of the m^do- 
hyoideus muscle. 
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Its hranchee of d^airihuUont six or eight in number, divide into 
many filaments, which supply the side of the tongue, the sub- 
maxillary gland, sublingual gland, and Wharton’s duct. 

Its branches of communication are, two or three from and to the 
^statory nerve ; one from the chorda tympani ; two or three which 
form a plexus with branches of the hypoglossal nerve ; and one or 
two filaments which pass to the facial artery, and communicate with 
the nervi molles from the cervical portion of the sympathetic. 

Carotid plexus. — The ascending branch of the superior cervical 
ganglion enters the carotid canal with the internal carotid artery, 
and ^vides into two branches, which form several loops of com- 
munication with each other around the artery. These branches, 
together with those derived from the carotid branch of the Yidian, 
constitute the carotid ^dexus. They also form frequently a small 
gangliforra swelling at the under part of the artery, which is called 
the carotid ganglion. The latter, however, is not constant. The 
continuation of the carotid plexus onwards with the artery by the 
side of the sella turcica, is the cavernous ‘plexus. 

The carotid plexus is the centre of communication between all 
the cranial ganglia, and, being derived from the superior cervical 
ganglion, between the cranial ganglia and those of the trunk ; it 
also communicates with the greater part of the cerebral nerves, and 
distributes filaments with each of the branches of the internal 
carotid, to accompany those branches to their ultimate ramifica- 
tions. The branches which accompany the anterior cerebral artery 
at each side, unite upon the anterior communicating artery, and 
according to Ribes form a small ganglion, the ganglion of Bihes, 
The existence of this ganglion is disputed. 

The ophthalmic oangli on communicates with the plexus by means 
of the long branch which reaches it from the cavernous plexus. 
The spheno -palatine joins the plexus by means of the carotid branch 
of the Vidian, The siihmojxUlary ganglion is brought into con- 
nexion with it by means of the otic ganglion, and the otic ganglioro 
by means of the tympanic nerve and Vidian. 

It communicates with the third nerve in the cavernous sinus, and 
through the ophthalmic ganglion ; frequently with the fourth in 
the formation of the nerve of the tentorium ; with the Gasserian 
ganglion ; with the ophthalmic division of the fifth in the cavernous 
sinus, and by means of the ophthalmic ganglion ; with the superior 
maxillary, through the spheno-palatine ganglion ; and with the in- 
ferior maxillary, through the otic ganglion. It sends two branches 
directly to the sixth nerve, which unite with it as it crosses the 
cavernous sinus : it communicates with the facial and auditory 
nerve, through the medium of the petrosal branch of the Vidian ; 
%nd with the glossd-pharyngeal by means of two filaments to the 
tympanic nerve. 
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cebvicjll portion op the sympathetic nerve. 

The superior cerricaZ gcmaUon is long and fusiform, of a reddish- 
gi^y colour, smooth, ana of considerable thickness, extending from 
within an inch of the carotid foramen in the petrous bone to 
opposite the lower border of the third cervical vertebra. It is in 
relation, in front, with the sheath of the internal carotid artery 
and internal jugular vein ; and, behind, with the rectus anticus 
mwor muscle. 

Its hranches are divisible into superior, inferior, external, and 
internal; to which may be added, as proper to this ganglion, 
anterior. 

The superior (carotid nerve) is a single branch which ascends by 
the side of the internal carotid, and divides into two branches; 
one lying to the outer, the other to the inner side of that vessel. 
The two branches enter the carotid canal, and, by their communi- 
cations with each other and with the carotid branch of the Vidian, 
constitute the ccurotld plexus. 

The inferior or descending branch, sometimes two, is the cord of 
communication with the middle cervical ganglion. 

The external branches are numerous, and may be divided into two 
sets ; those which communicate with the glosso-pharyngeal, pneu- 
mogastric, and hypoglossal nerve ; and those which communicate 
with the first four cervical nerves 

The miemal branches are three in number; pharyngeal, to assist 
in forming the pharyngeal plexus ; laryngeal, to join the superior 
laryngeal nerve and its branches ; and, superior cardiac nerve, or 
nervus superficialis cordis. 

The anterior branches accompany the external carotid artery 
with its branches, around which they form plexuses, and here and 
there small ganglia ; they are named, from the softness of their 
texture, ne/irii molles, and from their reddish hue, nervi subrufi. 
The branches accompanying the facial artery are conducted by that 
vessel to the submaxillary ganglion, and those which accompany 
the internal maxillary artery reach the otic ganglion through the 
medium of the arteria meningea media. ^ 

The Middle cervical goAiglion (thyroid ganglion) is small, and 
sometimes wanting. It is situate d opposite the fifth cervical ver- 
tebra, and rests against the inferior thyroid artery. This relation 
is so constant, as to have induced Haller to name it the “ thyroid 
ganglion.” 

Its superior branch, or branches, ascend to communicate with the 
superior cervical ganglion. 

Its inferior branches descend to join the infertor cervical ganglion*, 
one of these frequently passes in iront of the subclavian artery, the 
other behind it. 

Its external branches communicate with the fifth and sath cervi- 
cal nerve. 
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Its internal hrcmchee are filaments wliicli accompany tlie inferior 
thyroid artery, inferior thyroid plexus ^ and the middle oa/rdiao 
nerve, nervus cardiacus ma'gxms. ^ 

The Infev^or cervical ga/ngUon (vertebral ganglion) is much larger 
than the preceding, and constant in its essstenee. It is of a semi> 
Innar form, and situated on the base of the transverse process of 
fflie seventh cervical vertebra, immediately behind the vertebral 
artery ; hence its designation ** vertebral gangUon,^^ 

Its superior branches communicate with the middle cervical 
ganglion. 

The inferior branches pass some before and some behind the 
sul»clavian artery, to join the first thoracic ganglion. 

The external branches consist of two sets ; one which communi- 
cates with the sixth, seventh, and eighth cervical, and first dorsal 
nerve, and one which accompanies the vertebral artery along the 
vertebral canal, forming the vertebral plexus. The plexus sends 
filaments to all the branches given ofi* by that artery, and communi- 
cates in the cranium with the filaments of the carotid plexus 
accompanying the branches of the internal carotid arteiy. 

The internal branch is the inferior cardiac nerve, nervus car- 
diacus minor. 

Cardiac nerves. — The cardiac nerves are three in number at each 
side — namely, superior, middle, and inferior. 

The Superior cardiac nerve {nervus su'perficialis cordis) proceeds 
from the lower part of the superior cervical ganglion ; it descends 
the neck behind the common carotid artery and parallel with the 
trachea, crosses the inferior thyroid artery, and runni^ by tbe 
side of the recurrent laryngeal nerve, enters the chest. Tiie nerve 
of the right side passes either in front of or behind the subclavian 
artery and along the posterior aspect of the arteria innominata to 
the deep cardiac plexus. The left superior cardiac nerve runs by 
the side of the left carotid artery, and crosses the arch of the aorta 
to the superficial cardiac plexus. 

In its course it receives branches from the pneumogastric nerve, 
and sends filaments to the thyroid gland and trachea. 

The Middle cardiac nerve (nervas cardiacus magnm) proceeds 
from the middle cervical ganglion, or, in its absence, from the cord 
of communication between the superior and inferior ganglion. It 
is the largest of the three nerves, and lies parallel with the re- 
current laryngeal. At the root of the neck it divides into several 
branches, which pass some before and some behind the subclavian 
artery, communicates ^vitll the superior and inferior cardiac, pneu- 
mogastric and recurrent nerve, and descends to the bifurcation of 
the trachea, to join the deep cardiac plexus. 

* The Inferior cardiac nerve {nervtts cardiacus minor) hom 

the inferior cervical ganglion, communicates with the recurrent 
laryngeal and middle cardiac nerve, and descends to the front of 
the bifurcation of the trachea, to the deep cardiac plexus. 

The Superficial cardiac plexus is situated immediately beneath 

N N 2 
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tlie arch of the aorta and in front of the right pulmonary artery. 
It receives the superior cardiac nerve of the left side and the in- 
ferior cardiac branch of the pneumogastric nerve, both of which 
ofoss the arch of the aorta oetween the left phrenic and pneumo- 
gastric nerve. It receives besides several filaments from the deep 
cardiac plexus, and sometimes a cardiac branch from the right 
pneumogastric nerve. Connected with the plexus is a small gan- 
glion (sometimes wanting), the cardiac ganglion of Wrisberg, which 
lies close to the right side of the fibrous cord of the ductus arte- 
riosus. The superficial cardiac plexus gives off filaments which pass 
along the front of the left pulmonary artery to the root of the left 
lung, where they communicate with the anterior pulmonary plexus ; 
while the principal part of the plexus descends in the groove be- 
tween the pulmonary artery and aorta to the anterior longitudinal 
sulcus of the heart, where it comes into relation with the anterior 
coronary artery, and becomes the anterior coronary ylexus. At 
the base of the heart, the anterior coronary plexus receives several 
filaments from the deep cardiac plexus. Its branches are dis- 
tributed to the substance of the heart in the course of the left or 
anterior coronary artery. 

The Deep or Great cardiac plexus is situated on the bifurca- 
tion of the trachea, above the right pulmonary artery and behind 
the transverse portion of the arch of the aorta. It receives, on the 
right side, the three cardiac nerves of the sympathetic of the same 
side, and the cardiac branches of the right pneumogastric and right 
recurrent nerve. On the left side it receives the middle and 
inferior cardiac nerves of the sympathetic of the left side; the 
cardiac branches of the left pneumogastric (excepting the in- 
ferior), and several cardiac branches from the left recurrent nerve. 
In other words, it receives all the cardiac filaments of the sym- 
pathetic, pneumogastric, and recurrent nerves, with the exception 
of the left superior cardiac of the sympathetic (neivus super- 
ficialis cordis) and the inferior cervical cardiac of the left pneumo- 
gastric, these two nerves being destined to the superficial cardiac 
plexus. 

The hranches oi the deep cardiac plexus, proceeding from its right 
and left division, pass downwards to join the coronary arteries, and 
outwards to the pulmonary plexuses. 

From the right division of the plexus the branches proceed 
before and behind the right pulmonary artery. Those which pass 
in front descend upon the trunk of the jiulmonary artery to the 
left coronary artery, and help to form the anterior coronary 
‘plexus ; those which pass behind the right pulmonary artery are 
distributed to the right auricle ; a third set of filaments, procee(L 
ing from the right division of the deep cardiac plexvs, follow the 
course of the right pulmonary artery to the anterior pulmonary 
plexus. 

From the left division of the plexus branches proceed beneath 
the arch of the aorta immediately to the right of the ligament of 
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tRe ductus arteriosus to join the superficial cardiac plexus ; others 
pass outwards with the pulmonary artery to the pulmonary 
plexus ; a few descend to the left auricle ; but the chief bulk pass 
on to the right coronary artery and form the 'posterior coronary 
plexus. 

The Anterior corona/ry plexus proceeds from the superficial car- 
diac plexus, and receives other maments from the deep cardiac 
plexus. It is distributed with the branches of the coronary artery 
on the anterior aspect of the heart. 

The Posterior coronary plexus proceeds from the deep cardiac 
plexus and princip^ly from its left division. It follows the course 
of the arteries distributed to the posterior aspect of the heart. 

THORACIC PORTION OF THE SYMPATHETIC NERVE. 

The thoracic portion of the sympathetic nerve is the trunk of the 
sympathetic in its course through the cavity of the thorax. It lies 
by the side of the vertebral column on the heads of the ribs and in- 
tercostal spaces ; but at its lowest part comes into relation with the 
sides of the bodies of the last two dorsal vertebrae. 

The Thoracic ganglia are twelve in number at each side. They 
are flattened and triangular, or irregular in form, and present the 
peculiar reddish-grey colour and pearly lustre of sympathetic 
ganglia in general ; they rest against the heads of the ribs, and are 
covered by the pleura* cos talis. The first two ganglia and the last 
are usually the largest ; the latter being situated on the side of the 
body of the last dorsal vertebra. 

Their branches are branches of communication and branches of 
distribution. Some ascending filaments from the first ganglion 
assist in the formation of the vertebral plexus. 

* The external or communicating branches, usually two in number 
for each ganglion, communicate with the intercostal nerves. 

The internal or visceral branches proceeding from the five or six 
upper ganglia, are of small size, and distributed to the aorta, oeso- 
phagus, vertebral column, and lungs. The branches to the lungs 
proceed from the third and fourth ganglia, and go to join the pos- 
terior pulmonary plexus. The visceral branches of the six lower 
ganglia unite to form the three splanchnic nerves. 

The Great splanchnic nerve proceeds from the sixth dorsal gan- 
glion, and receiving the branches of the seventh, eighth, ninth, and 
tenth, passes downwards along the front of the vertebral column, 
and, piercing the crus of the diaphragm, terminates in the semi- 
lunar ganghon. 

The Lesser splanchnic nerve is formed by filaments which issue 
from the tenth and eleventh ganglia ; it pierces the crus of the dia- 
phragm, and joins the solar plexus near the middle line. 

T%e Thi'ifE or renal splanchnic 'nerve proceeds from the last 
thoracic ganglion, and, piercing the diaphragm, terminates in the 
renal plexus. When absent, the place of this nerve is supplied by 
the lesser splanchnic. 
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ABDOMINAL PLEXUSES. 


The SemilMnour gmgUon is a large, irregular, ganglifonn body, 
pierced by numerous openings, and appearing like the aggregation 
of a number of smaller ganglia, having spaces between them. It is 
situated by the side of the coeliac axis and root of the superior 
mesenteric artery, and extends outwards to the supra-renal caps\de. 
The ganglia communicate both above and below the coeliac axis and 
form a gangliform circle, from which branches pass off in all direc- 
tions, lixe rays from a centre. Hence the entire circle has been 
named the solar plexus. 

The 8ola/r or epigastric plexus receives the great and lesser 
splanchnic nerves; the termination of the right pneumogastric 
nerve ; some filaments from the right phrenic nerve ; and sometimes 
one or two from the left. It sends forth numerous filaments which 
accompany, under the name of plexuses, all the branches given off 
by the abdominal aorta. Thus we have, derived from the solar 
plexus, the — 


Phrenic, or diaphragmatic 
plexuses, 

Gastric plexus, 

Hepatic plexus, 

Splenic plexus, 

Supra- renal plexuses. 


Henal plexuses, 

Superior mesenteric plexus. 
Aortic plexus, 

Spermatic plexuses, 

Inferior mesenteric plexus. 


In connexion with the phrenic plexus of t^e right side, there is 
described a small ganglion diaphA’agmaficum, which is situated 
near the supra-renal capsule. In this ganglion branches of the 
light phrenic nerve communicate with those of the sympathetic. 

The Snpra-renal plexuses are remarkable for their large size, 
and for a ganglion, which has received the name of ganglion supra- 
renale. 

The Benal plexuses are large, and receive the third splanchnic 
nerve. 

The Superior mesenteric plexus has several small ganglia at the 
root of the artery ; and its nerves, which are whiter than those of 
the other plexuses, form a kind of nervous sheath to the artery and 
its branches. 

The Aortic plexus is a continuation of the solar plexus down- 
wards on the aorta, for the supply of the inferior branches of that 
trunk ; it receives also branches from the renal plexuses and lumbar 
ganglia. It is the source of origin of the inferior mesenteric plexus 
and part of the spermatic plexus, and terminates below in the 
hypogastric plexus. It likewise distributes branches on the inferior 
vena cava. 

The Spermatic plexus is derived from the renal plexus, but 
receives filaments from the aoHic plexus. * ^ ' • 

The Inferior mesenteHc plexus is derived chiefly from the aortic 
plexus. 
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LlTMBA:a POETION OP THE SYMPATHETIC KBKVE. 

The Imnhar portion of the trunk of the sj^mpathetic is situated 
on the vertebral column, close to the anterior border of the psoas 
magnus muscle. It is continuous above, under the edge of the 
diaphragm, with the thoracic portion of the nerve, and below it 
descends upon the sacrum, in front of the anterior sacral foramina, 
to the coccyx. It presents four small ganglia and an intermediate 
cord. 

The Lumbar ganglia, four in number at each side, of a pearly 
grey colour and fusiform shape, are situated on the anterior part of 
the bodies of the lumbar vertebrae. 

The branches of the lumbar ganglia are branches of communi* 
cation and branches of distribution. 

The external or communicating branches, two or three in number 
from each ganglion, and longer than in the other regions, communi- 
cate with the lumbar nerves. 

The internal or visceral branches consist of two sets ; the upper 
pass inwards in front of the abdominal aorta, and join the a>oHlc 
'plexus ; the lower cross the common iliac arteries, and unite over 
the promontory of the sacrum to form the hypogastric plexus. 

Tne Hypogastric plexus is formed by the termination of the 
aortic plexus, and by the union of branches from the lower lumbar 
ganglia. It is situated over the promontory of the sacrum, between 
the two common iliac arteries, and bifurcates inferiorly into two 
lateral portions, inferior hypogastric plexuses, which communicate 
with branches from the third and fom*th sacral nerves. It distri- 
butes branches to the viscera of the pelvis, and sends filaments 
which accompany the branches of the internal iliac artery. 

SACRAL PORTION OP THE SYMPATHETIC NERVE. 

The Sacral ganglia are four or five in number at each side. 
They are situated on the sacrum, close to the anterior sacral 
foramina, and resemble the lumlar ganglia in form and mode of 
connexion, although much smaller in size. 

The external or communicating branches are two from each 
ganglion, which pass outwards to communicate with the anterior 
sacral nerves and with the coccygeal nerve. 

The internal or visceral branches communicate very freely with 
the inferior hypogastric plexuses, and are distributed to the pelvic 
viscera. ITie mst pair oi sacral ganglia give off branches which 
join a small ganglion, situated on tne &st bone of the coccyx, called 
the gcmglion imporr, or azygos. This ganglion serves to connect 
the extreAities of the two sympathetic nerves. It gives off a few 
small branches to the coccyx and rectum and communicates with 
the coccygeal nerve. 



55^ 


CHAPTER X. 

ORGANS OF SENSE. 

The organs of sense, the instruments by which the animal frame 
is brought into relation with surrounding nature, are five in 
number. Four of these organs are situated within the head ; viz., 
the apparatus of smell, sight, hearing, and taste ; the remaining 
organ, that of touch, is resident in the skin, and distributed over 
the surface of the body. 

THE NOSE AND NASAL FOSS.E. 

The organ of smell consists essentially of two parts : one external, 
the nose ; the other internal, the nasal fossce. 

The nose is the triangular pyramid which projects from the 
centre of the face, immediately above the upper lip. Superiorly it 
is connected with the forehead by means of a narrow bridge ; in- 
feriorly, it presents two openings, the nostrils, which overhang the 
moutli, and are so constructed that the odour of all substances 
must be received by the nose before they can be introduced within 
the lips. The septum between the openings of the nostrils is 
called the columna. Their entrance is guarded by a number of 
stiff hairs (vihrisscp) which project across the openings, and act as 
a filter in preventing the introduction of foreign substances, such 
as dust or insects, with the current of air intended for respiration. 

The anatomical elements of which the nose is composed, are, 
1. Integument. 2. Muscles. 3. Bones. 4. Fibro-cartilages. 
5. Mucous membrane. 6. Vessels and nerves. 

1. The Integument forming the tip (lohulus) and wings (aloe) of 
the nose is extremely thick and dense, so as to be with difficulty 
separated from the tibro-cartilage. It is furnished with an abun- 
dance of sehcbceous glands, which, by their oily secretion, protect 
the extremity of the nose under alternations of temperature. The 
sebaceous matter of these glands becomes of a dark colour near the 
surface, from altered secretion, and also from attraction of the car- 
bonaceous matter floating in the atmosphere ; hence the spotted 
appearance which the tip of the nose presents in large cities. When 
the integument is finnly compressed, the inspissated sebaceous 
secretion is squeezed out, and taking the cylindrical form of the 
excretory ducts of the glands, has the appearance of slnall white 
maggots (grubs ; comedones) with black heads. 

2. The Muscles are brought into view by reflecting the in- 
tegument ; they are the pyramidalis nasi, compressor naris, 
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dilatator naris, levator labii superioris aleaque nasi, and depressor 
alee nasi. They have been already described with the mnsoles of 
the face. 

8. The Bones of the nose are, the nasal, and nasal processes of 
the s^erior maxilla^ . 

4. Ine Fibro-cartilages give form and stability to the nose^ro- 
viding, at the same time, by their elasticity, against injuries. They 
are five in number, namely, the— 

Fibro-cartilage of the septum, 

Two lateral &ro-cartilages. 

Two alar fibro-cartilages. 

The Fibro-cartilage of the septum^ somewhat triangular in form, 
divides the nose into its two nostrils. It is connected above with 
the nasal bones and lateral fibro-cartilages ; behind, with the eth- 
moidal septum and vomer ; and below, with 
the palate processes of the superior maxil- 
lary bones. The alar fibro-cartilages and 
columna move freely on the fibro-cartilage 
of the septum, being but loosely connected 
with it by perichondrium. 

The Lateral fibro-cartilages are also trian- 
gular; they are connected, in front, with 
the fibro-cartilage of the septum; above, 
with the nasal bones ; behind, with the 
nasal processes of the superior maxillary 
bones ; and below, with the alar fibro-carti- 
lages. 

Alar fibro-cartilages (lower lateral carti- 
lages ). — Each of these cartilages is curved 
so as to correspond with the walls of the 
nostril, to whicn it forms a kind of rim. 

The inner portion is loosely connected with 
the same part of the opposite cartilage, to 
form the columna. It is expanded and thickened at the point of 
the nose, to constitute the lobe ; and on the side makes a curve 
corresponding with that of the ala. This curve is prolonged back- 
wards and downwards in the direction of the posterior border of the 
ala by three or four small fibro-cartilaginous plates (sesamoid car- 
tilages, cartilagines minores), which are appendages of the alar 
fibro-cartilage. 

The whole of these fibro-cartilages are connected with each other, 
and to the bones, by perichondrium, which, from its membranous 
structure, permits of^the freedom of motion existing between them. 

• • 

• The fibro-cartilages of the nose, 1. One of the nasal bones. 2. Cartilage 
of the septum. 3. Lateral cartilage. 4. Alar cartilage. 6. Central portions 
of the alar cartilages which constitute the columna. 6. Cartilagines minores 
or sesamoid cartilages. 7. The nostril. 
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5. The Mucova membrane lining the interior of the nose, is con- 
rinnous with the skin externally, and with the pituitary membrane 
. of the nasal fossee within. Around the 

/ entrance of the nostrils it is provided 

J with the vihrisscB, 

/A'T \ ^ nervee , — The Arteries 

/A' y V of the nose are, the lateralis nasi from 

. y I \ the facial, and the nasalis septi from 

Ni I ^ the superior coronary. 

//\ \ Nerves are, the facial, infra- 

// i V ' ^ orbital, and nasal branch of the oph- 

^4, K%. 

Jff nasal FOSS-®. 

jt To obtain a good view of the nasal 

jgzSjT fossae, the face must be divided thresh 

hy a verti( al incision, a little 
to one side of the middle line. 

^ The Nasal Fossae are two irre^lar, 
^ compressed cavities, extending back- 

I wards from the nose to the pharynx. 

They are bounded superiorly by the 
lateral cartilages of the nose, and by the nasal bones, ethmoid, and 
sphenoid ; inferiorly, by the hard palate ; and, in the middle line, 
they are separated by a bony and fibro -cartilaginous septum. A 
plan of the boundaries of the nasal fossae will be found at page 77. 

On the outer wall of each fossa, in the dried skull, are three pro- 
jecting processes, termed spongy bones. The two superior belong 
to the ethmoid, the inferior is a separate bone. In the fresh fossae 
these are covered with mucous membrane, and serve to increase the 
surface of that membrane by their prominence and convoluted form. 
The space intervening between the superior and middle spongy bone 
is the supei'ior meatus ; the space between the middle and inferior 
the middle meatus ; and that between the inferior and the floor of 
the fossa the inferior meatus. 

These meatuses are passages which extend from before backwards, 
and it is in circulating through and amongst them that the atmo- 
sphere deposits its odorant particles upon the mucous membrane. 
There are several openings into the nasal fossae ; thus, in the 
superior meatus are the openings of the sphenoidal and posterior 
ethmoidal cells ; in the middle, the anterior ethmoidal cells, frontal 
sinuses, and antrum maxillare ; and, in the inferior meatus, the 
termination of the nasal duct, and of the hustachian tube. In the 
dried bone there are two additional openings, the spheno-palatine 


• The flbro-cartilages and bones of the nose viewed from th^slde. 1. Nasal 
bone. 2. Nasal process of the superior maxillary bone. 8. Cartilage of the 
septum. 4. Lateral cartilage. 6, 5. Alar cartilage. 6. Inner portion of the 
alar cartilage. 7. Sesamoid cartilages. B. Areolar tissue of the ala nasi. 
9. Aperture of the nostril. 
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and the ^terior palatine foramen ; the former being sitnated in 
the superior, the latter in the inferior meatus. 

The Mucous membrane of the nasal 289.* 


foSBse is called pituita/ry, or Schneidc’- 

rian. The former name being derived a 
from the nature of its secretion, the 
latter from Schneider, who was the first 
to show that the secretion of the nose ^ 
proceeded from the mucous membrane, 
and not from the brain, as was pre- e 
viously imagined. It is closely adherent 
to the periosteum, constituting what is 
called a fibro-mucous membrane, and & 
is continuous with the general gastro- 
pulmonary mucous membrane. From 
the nasal fossse it may be traced through the openings in the 
meatuses, into the sphenoidal and 
ethmoidal cells ; into the frontal Fig 290.t 


sinuses ; into the antrum maxil- 
lare ; through the nasal duct to 
the sui’face of the eye, where it is 
continuous with the conj unctiva ; 
along the Eustachian tubes into 
the tympanum and mastoid cells, 
to which it forms the lining mem- 
brane ; and through the posterior 
nares into the pharynx and mouth, 
and thence through the lungs and 
alimentary canal. 

The surface of the membrane is 
furnished with laminated squa- 
mous epithelium near the aperture 
of the nares, and with ciliated 
columnar epithelium in the respi- 
rator tract; in the latter it is 
also mrnished with mucous gland.s, 
which are especially numerous on 
the septum at its posteiior part. 
The mucous membrane which 
covers the upper and middle tur- 



* A section of the mucous membrane in the olfactory region. 1. Coloured 
part of the epithelium. 2. Nucleus. 3. Deeper part, containing olfactory cells 
and hlamenis. 4. Connective tissue. 5, 5. Mucous glands. 6. Nerve twigs 
giving off ter^nal branches. 

t*01factory* oells and nerve terminations. A. Olfactory cells from frog. 
B. From man. c. Filaments of olfactory nerve from dog. 1. Epithelial cells, 
extending deeply into ramified pmoesses. 2. Olfactory cells. 3. The rod-like 
processes of ol&ctory oells. 4. Their ciliated extremities. 6. Their central 
filaments. 
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binated bones and tbe upper part of the septum (the olfacstory tract^ 
is of a darker colour, softer and more pulpy, its epithelium is 
columnar and non-ciliated, and the epithelial processes are prolonged 
at their deep extremities into threads which appear to join the 
connective tissue corpuscles. It also contains numerous glands, 
but these are more simple than the glands of the respiratory tract. 
Mingled with the cells of the columnar epithelium are certain 
peculiar rod-like bodies, each of which is connected with, or grows 
out from a nucleated cell {olfactory cell), while from fbe deeper 
surface of the same cell proceeds a fine thread, which is supposed 
to be continuous with a filament of the olfactory nerve, although 
this has never been satisfactorily proved. They bear a striking 
resemblance to the retinal rods and cones. 

Vessels and Nerves . — The Arteries of the nasal fossae are the an- 
terior and posterior ethmoidal, from the ophthalmic ; and spheno- 
palatine and ptery go- palatine from the internal maxillary. 

The Nerves are, olfactory, spheno-palatine and naso-palatine from 
Meckel’s ganglion, and nasal branch of the ophthalmic. 

The filaments of the olfactor}'- nerves diner from those of the 
cerebral and spinal nerves generally, in being devoid of the white 
matter of Schwann, they form a fine anastomotic network, and 
probably terminate in the olfactory cells above described. In the 
frog the olfactory fibres have been observed breaking up into a 
whole bundle of fine, pale, varicose fibrils which perforate the 
mucous membrane, and each of these appears then to join an 
olfactory cell (Schultz and Kolliker). 


ORGAN OF VISION. 

The organ of vision consists of the two eyes and their con- 
nexions with the brain. 

The eyes are situated in the orbital fossae, on each side of the 
upper part of the face ; they are freely moveable in consequence of 
being surrounded by fat and contained in a smooth fibrous capsule 
{capsule of Tenon), and have numerous muscles to perform their 
movements. They are protected from external violence by being 
situated in cavities with osseous walls, and have in front both 
cleansing and protective apparatus against the intrusion of foreign 
bodies. The fossae in which the eyes are situated have their axes 
directed outwards, but the eyes themselves are directed much more 
forwards, varying, however, in their direction with the distance or 
nearness of the object looked at, their axes being parallel in looking 
at distant objects, but converging slightly when near objects are 
viewed. The optic nerves follow the direction of the^^^orbits, and 
therefore enter the eyeballs on their nasal side. 

We shall in the first place give a short account of those struc- 
tures which, although not essential to vision, are provided for the 
protection of the anterior part of the eye. 
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These appendages of the eye {tutamma ocuU) are, the eyebrows, 
eyelids, eyelashes, conjunctiva, caruncula lachrymalis, and lachrymal 
apparatus. 

APPENDAGES OP THE EYE. 

The Eyebrows {supercilia) are two prominent arches of integu- 
ment which overlie the superciliary ridges of the frontal bone. They 
are covered with short, stiff hairs directed obliquely upwards and 
outwards, and are connected beneath with the orbicularis palpe- 
brarum, occipito-frontalis, and corrugator supercilii muscles, by 
which they are moved. They serve to shade the eyes from too vivid 
light, to protect them from the entrance of dust from above, and to 
carry the moisture from the forehead on to the temple and lateral 
parts of the face, and so prevent its entering the eyes. 

The Eyelids {palpeb't ce) are two moveable folds, which serve by 
their closure to protect the anterior part of the eye from injury, or 
to exclude the light, as during sleep. When open they have an 
elliptical fissure between them {rima palpebrarum), and it is upon 
the size of this that the apparent size of the eye depends. The 
angles of junction of the two lids are called cantlii. The outer 
canthus is acute, so that but a small space is left between the lids ; 
the inner canthus is prolonged for a short distance towards the 
nose, and a triangular space called lacus lachrymalis is left between 
the lids in this situation. At the commencement of this space, 
upon the edge of each of the lids, is a small angular projection, the 
lachrymal papilla; and at the apex of each papilla is a small 
orifice, punctum lachrymale, the commencement of the lachrymal 
canal. 

The eyelids have entering into their structure, integument, orhi^ 
cularis palpebrarum muscle, tarsal cartilages, Meibo-idan glands, 
and conjunctiva. 

The areolar tissue of the skin of the eyelids is remarkable for its 
looseness, and the absence of adipose substance ; it is particularly 
liable to serous infiltration. 

I'he fibres of the orbicularis are for the most part thin and pale, 
but a thicker band of fibres has been found internal to the eye- 
lashes, constituting the ciliary muscle of E-iolan. 

The larsal cartilages are two thin plates of fibro- cartilage, about 
an inch in length, which give form and support to the eyelids. 
The upper cartilage is of a semilunar form, thicker in the middle 
than at its extremities ; its lower border is broad and flat, its upper 
thin and gives attachment to the levator palpebrae muscle and the 
palpebrariigament. The lower cartilage, narrower than the upper, 
IS situated in the substance of the lower lid. Its upper border is 
Iflat, and ooyresponJs with the flat edge of the upper cartilage ; the 
lo\^er border is attached to the palpebral ligament. 

Near the inner canthus, the tarsal cartilages terminate, at the 
commencement of the lacus lachrymalis, and are attached to the 
margin of the orbit by the tendooculi. At their outer extremity 
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temmaie ai a abort distance Brom the canthus, and are 
retained in position by a fibrous band which is part of the pah 
^ pebral ligament, and is called the 

Fig, 291.* e^it&mal tarsal ligament. 

The Palpebral Uga/ment (broad 
tarsal ligament) is a fibrous mem- 
brane which is firmly attached to 
the periosteum around the mar- 
gin of the orbit, and to the internal 
free ed^es of the tarsaJ cartilages. 
It is thick and dense for the outer 
half of the orbit, but becomes thin 
to its inner side. Its use is to re- 
tain the tarsal cartilages in their 
place, and give support to the lids. 

The Meibomian glands are im- 
bedded in grooves on the under sur- 
face of each tarsal cartilage, and 
are distinctly seen on examining the inner aspect of the lids. 
They have the appearance of parallel strings of pearls, about thirty 
in number in the upper cartilage, and somewhat fewer in the 

lower ; they open by minute 
^ Fig. 202.t foramina on the edges of the 

lids. They correspond in 
length with the breadth of 
the cartilage, and are con- 
sequently longer in the upper 
than in the lower lid. Each 
gland consists of a single 
lengthened follicle or tube, 
into which a number of small 
clusters of glandular vesicles 
open ; the latter are so nume- 
rous as almost to conceal the 
tube by which the secretion 
is poured out on the edges 

• Appendages of the eye. 1. Superior tarsal cartilage. 2. Lower border 
of the cartilage on which are seen the openings ot the Meibomian glands. 
8. Inferior tarsal cartilage ; along the upper border of this cartilage the open- 
ings of the Meibomian glands are likewise seen. 4. Lachrymal gland; its 
superior or orbital 1 ) 011 , 1011 , 6. Inferior or palpebral portion. 6. Lachrymal 

ducts. 7. Plica semilunaris. 8. Caruncula lachrymalis. 9. Puncta lachrj’^- 
malia of the lachrymal canals. 10. Superior laehiymal canal. 11. Inferior 
lachrymal canal* 12, Lachrymal saC. 14. Dilatation of the uasal duct, where 
it opens into the inferior meatus of the nose, lo. Nasal duct ** 

t Meibomian glands, as seen upon the inner side of tlie eyelids, 1. Upper 
lid, 2. Lower lid. 8,3. Conjunctiva. 4. Apertures of the Meibomian glands, 
forming a row along the free border of each <-yelid. 6, 6. Papillee lachrymales. 
6, 6. Puncta lachrymalia. 7. Apertures of the efferent duct of the lachrymal 
gland. 
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of tlie lids. Occasionally an arob is formed between two of the 
foUioles, producing a gn^ul appea^noe. 

The Mges of the eyelids are famished with strong, short, curved 
hairs, call^ flashes {cilia), arranged in two or more rows ; those 
of the upper lid cubing upwards, and those* of the lower down- 
wards, so as not to interlace with each other in the closure of the 
lids, and prove an impediment to the opening of the eyes. Their 
follicles are supplied with sebaceous glands like those of other hairs. 

The Conjunctiva is the mucous membrane of the eye. It covers 
the whole of its anterior surface, and is reflected on the lids so as 
to form their internal layer. It is continuous with the general 
gastro-pulmonary mucous membrane, and sympathizes in its affec- 
tions, as may be observed in various diseases. From the surface of 
the eye it may be traced through the lachrymal ducts into the 
lachrymal gland, along the edges of the lids it is continuous with 
the mucous lining of the Meibomian glands, and at the inner angle 
of the eye it may be followed through the lachrymal canals into the 
lachrymal sac, and thence downwards through the nasal duct into 
the inferior meatus of the nose. Where it covers the cornea the 
conjunctiva is thin, transparent, and inseparable from the comeal 
substance ; it appears to consist of epithelial cells alone. In the 
coniunctiva at tne circumference of the cornea a plexus of vessels 
is found, but this never extends entirely across the latter. The 
conjunctiva over the sclerotic is also thin and transparent, but is 
loosely applied and glides freely over the surface of the eyeball ; 
it is freely supplied with blood by an irregularly disposed plexus 
of vessels. These vessels are readily distinguished from those of 
the sub-conjunctival tissue, by the latter radiating in nearly straight 
lines from the circumference of the cornea, and by their not gliding 
over the surface of the sclerotic on pressure. The sclerotic con- 
junctiva consists of stratified epithelium with an elastic basement 
membrane. 

The palpebral conjunctiva is thick, opaque, and red ; it presents 
numerous papillae on its surface, and very closely resembles ordinary 
mucous membrane in structure. It consists of several layers of 
nucleated epithelium, a basement membrane, and elastic submucous 
tissue ; in the latter, numerous simple follicles are found, and near 
the reflected portion, certain racemose glands, similar in structure 
to the lachrymal gland. 

Between the eyelids and ball of the eye the conjunctiva forms an 
upper and lower fold, which are called the superior and inferior 
patpehral folds {retro -tarsal folds ) ; it is in these that minute foreign 
bodies frequently become lodged. 

The Oaruncula lach7ijmalis is the small reddish body which 
TJccupies th^ lacus iSichrymalis at the inner canthus of the eye. In 
health it presents a bright pink tint ; in sickness it loses its colour 
and becomes pale. It is studded with fine hairs, and consists of a 
dozen racemose sebaceous glands, with some few fat cells inter- 
mingled. 
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Immediately to tLe outer side of the camnoula is a slight dupli- 
cature of the conjunctiva, called ^lica semilunarie ; it is simply a 
fold of conjunctiva, and is the rudiment of the third lid or mem- 
hrana nictitans of birds. 

Vessels anid Nerves , — Tlie eyelids and other appendages of the 
eye are supplied with blood by the nasal, palpebral, and lachrymal 
branches of the ophthalmic, and the angular branch of the facial 
artery. The nerves are derived from the facial and fifth nerves. 

LACHRYMAL APPARATUS. 

The Lachryrjfial apparatus consists of the lachrymal gland with 
its excretory ducts ; the puncta lachrymalia and lachrymal canals ; 
the lachrymal sac and nasal duct. 

The Lachrymal gland is situated at the upper and outer part of 
the orbit, in a depression of the orbital plate of the frontal bone, 
with the periosteum of which bone it is connected by fibrous bands ; 
by its under surface it is in relation with the globe of the eye, and 
the superior and external rectus muscles. It is oval in shape, 
about tnree-quarters of an inch long, convex on its upper and con- 
cave on its imder surface. The anterior portion is frequently 
separated from the rest by a slight depression, and is then de- 
scribed as palpebral portion ; it is situated in the upper eyelid, 
and extends downwards to the superior margin of the tarsal carti- 
lage. The gland consists of a number of aggregated racemose 
glands, similar in structure to the salivary and mucous glands. 
The secretion is conveyed away by from eight to twelve small ducts 
which run for a short distance beneath the conjunctiva, and open 
on its surface by separate orifices, about a twentieth of an inch 
apart, the greater number in the fold above the outer canthus, and 
two of them in the fold below. 

The Lachrymal canals commence at the minute openings, puncta 
lachrymalia, seen on the lachrymal papillae of the lids at the outer 
extremity of the lacus lachrymaiis, and proceed inwards to the 
lachrymal sac, where they terminate beneath a valvular semilunar 
fold of mucous membrane (calve of HuschJce). The superior duct 
is the narrower and longer of the two, it at first ascends and then 
suddenly turns inwards towards the sac, forming an abrupt angle. 
The inferior duct forms the same kind of angle, by descending at 
first and then turning al ru])tly inwards. Both canals are dilated 
where they are bent. A valve-like projection (valve of Foltz) has 
been described as projecting from the side into the interior of the 
vertical portion of each canaliculus ; it seems to be sufficient to 
close the tube completely when it is flattened bv the orbicularis and 
tensor tarsi muscles. It no doubt prevents the tears being driven 
back when such pressure is applied, as in winking ; and as a coit» 
sequence they are then driven forward into the lachrymal sac. The 
two fasciculi of the tensor tarsi muscle are inserted into the canali- 
culi, and serve to draw them inwards and compress them. 

Tlie Lachrymal sac is the dilated upper extremity of the nasal 
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dnct. It is lodged ia tHe groove of tlie lachrymal bone, and is often 
distinguished internally from the nasal duct by a semilunar or cir* 
cular valve. The sac consists of mucous membrane, but is covered 
in and retained in place by a fibrous expansion, derived from the 
tendon of the orbicularis, which is inserted into the. ridge on the 
lachrymal bone ; it is also covered by the tensor tarsi mnsme, which 
arises from the same ridge, and in its action on the lachrymal canal 
makes pressure on the lachrymal sac. 

The nasal duct is a short canal, about three-quarters of an inch in 
length, directed downwards, backwards, and a little outwards to the 
inferior meatus of the nose, into which it opens. It is lined by 
mucous membrane, which is continuous with the conjunctiva above, 
and with the pituitary membrane of the nose below ; it frequently 
forms an imperfect valve (valve of Hasner) at the lower opening of 
the duct. 

Vessels and Nerves. — The lachrymal gland is supplied with blood 
by the lachrymal branch of the ophthalmic artery, with nerves by 
the lachrymal branch of the ophthalmic, and the orbital branch of 
the superior maxillary. 

GLOBE OF THE EYE. 


Fig. 293.* 


The globe or ball of the eye is irregularly spheroidal in form, 
having the segment of 
a smaller sphere (the 
cornea) projecting from 
it anteriorly, and being 
slightly flattened be- 
hind. Its transverse 
diameter is an inch, its 
antero - posterior and 
vertical diameters being 
a little short of this 
(‘96 in.). Around the 
eyeball is a layer of 
fascia which separates 
it from the fat of the 
orbit, and enables it to 
move smoothly ; this is 
the so-called tunica va* 
ginalis ocuU, or caiisule 

• General diagram of the eye. 1. Cornea. 1'. Comeal conj^ctiva. 2 Sclo- 
rotic. 2'. Sheath of the optic uerve, which is seen to be continuous with the 
sclerotic. 3. Vascular laj^ers of the choroid. 3'. Pigmentary layer. 4. lia- 
diating portion of the ciliary muscle. 4'. Cut fibres of circular portion, or 



p. v/nt Borrawu lo. uanoi ui xovik. 

humonr. 12. Crystalline lens. 13. Chamber of the vitreous humour. 14. Canal 

of Sohlemm. r. Nervous layers of the retina. r>. Bacillary and molecular 
layers of the retina. 
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cf Tenon ; it is pierced by the tendons of the straight and oblique 
mnscles, and is connected with the sclerotic by means of delicate 
Rbrous threads. 

The globe of the eye is composed of a strong external fibrous 
coat, called the sclerotic, with its clear anterior portion, the cornea; 
a middle vascular and pigmentary covering, the choroid, which is 
also continued forwards to form a partition, the iris; and an in- 
ternal nervous tunic, the retina. It encloses certain refracting 
media, for the purpose of bringing rays of light to a focus on the 
retina ; these are tne vitreous and aqueous Immour, and the crystal- 
line lens. 

Exteenal tunic. — Sclerotic. — The sclerotic ((rKhr)p6s, hard) forms 
the outer covering of the posterior four-fifths of the globe of the 
eye. It is continuous posteriorly with the sheath of the optic nerve 
derived from the dura mater, and is pierced by the ciliary nerves 
and arteries. Anteriorly its fibres are continuous with the trans- 
parent ones of the cornea. It is thickest behind, but is strengthened 
m front by an expansion of the recti tendons, forming the tunica 
albuginea ; this is covered for the greater part of its extent by the 
conjunctiva, and by reason of its brilliant whiteness gives occasion 
to the common expression, “ the white of the eye.” In structure 
the sclerotic is found to consist of white fibrous tissue, with some 
few elastic fibres and a great number of stellar nucleated cells ; the 
fibres are arranged in bundles which run both longitudinally and 
transversely, the superficial layers being chiefly longitudinal. The 
inner surface of the sclerotic is in contact with the choroid, and is 
connected to it by means of numerous threads of fibrous tissue, 
and by small vessels, these being tinged with the pigmentary 
matter of the choroid have a brown appearance, and hence the 
term membrana fusca is applied. At the entrance of the optic 
nerve a thin cribriform lamella, lamina crihrosa,* takes the place of 
the sclerotic; it is pierced by a number of minute openings for the 
passage of the nervous filaments, and in the centre by a larger 
opening called jiorns opticus, for the entrance to the eyeball of the 
arteria centralis retinae. 

The Cornea (corneus, homy) is the transparent prominent layer 
which constitutes the anterior fifth of the globe of the eye. It is 
circular, concavo-convex, and resembles a watch-glass. When ex- 
amined from the exterior, its vertical diameter is seen to be about 
one-sixteenth shorter than its transverse, in consequence of the 
overlapping above and below of the margin of the sclerotic ; on 
the interior its outline is circular. It is continuous with the 
sclerotic, and is connected with the iris, choroid, and ciliary pro- 
cesses. The thickness of the cornea is from to ^ of an inch ; 

♦ The lamina crihrosa is generally described as the continuation of the scle- 
rotic, W it seems more probable (as Dr. T. Reid suggests) that it is continuous 
with the chormd ; indeed, in an inflamed eyeball the fibres of the lamina have 
been distinctly traced into the choroid. 
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it is generally tHe same throughout, except at the otiter edge^ where 
it becomes a little thinner. 

Structure , — ^The cornea is divisible into four layers ; these are, 
1, Conjunctival epithelium ; 2. Anterior elastic lamina ; 3* Cornea 
propria ; and 4. Membrane of Descemet or Demours. 

T^e first of these has been already described. The (mterior 
elastic lamina is a transparent and apparently structureless layer, 
having an average thickness of from to i ^ 

highly elastic, shreds of it curling up im- 
mediately when detached. It is connected 
Avith the next layer by fine threads which 
run into the substance of the latter. The 
cornea ]^ropria forms the bulk of the cornea. 

It consists of numerous layers of delicate 
transparent fibres, which are continuous 
externally with those of the opaque scle- 
rotic. Between the strata nucleated cells 
are found, which freely anastomose with 
each other, and appear to be stellate in 
sections made parallel to the surface of the 
cornea. The membrane of Descemet or De- 
mours forms the posterior layer of the 
cornea, and lines the chamber of the 
aqueous humour; it consists of an elastic 
and an epithelial layer. The elastic layer 
(posterior elastic lamina of Bowman) is 
Eibout y of an inch in thickness, and 
resembles in all respects the anterior elastic 
lamina above described. The epithelium consists of a single layer 
of irregularly shaped nucleated cells. At the edges, the membrane 
of Descemet breaks up into threads, some of which are continued 
on to the iris to form the ligamentum pectinatum, others termi- 
nate in the inner wall of the canal of Fontana, and some few are 
connected with the ciliary muscle. 

Middle tunic. — The second or middle tunic of the eyeball is 
formed by the choroid, ciliary muscle, and iris, the ciliary ^processes 
being appendages developed from its inner surface. 

The Choroid (xopiov ctdos, like the choroid, that is to say, “ vas- 
cular,”) is of a rich chocolate-brown colour on its external surface, 
and deep black within. It is connected to the sclerotic by means 
of the tine areolar tissue called membrana fusca, by vessels and 
nerves. Internally, it is in simple contact with the retina. It is 
pierced posteriorly for the passage of the optic nerve, and is con- 
nected anteriorly with the iris, ciliary processes, and the line of 
jtlhction of t]^e comeA and sclerotic. 

The choroid is composed of three layers, two of which are vas- 



* A vertical section of the cornea of an adult, showing the layers of wljdch 
it is composed 
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culiur, and the third, pigmentarv. The external^ or vmom layer, 
oonsistB principally ox veins, the smaller branches of which are 
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arranged in whorls (vasa voHicosa) round the chief trunks four or 
five in number. Between the meshes of the veins are stellate pig- 
mentary cells, which are connected together so as to form a fine 
web. The middle or arterial layer of the choroid {tunica Euys^ 
chiaTia) is formed principally of the ramifications of minute 
arteries, which form a complete network with very fine meshes. It 
is reflected inwards so as to form the ciliary processes. 

The inner layer {insmbroma pigmenti) consists of cells containing 
pigment ; these are hexagonal in 
form and are arranged like the tiles 
of a tesselated pavement. Throughout 
the whole of the proper choroid these 
cells are arranged in a single layer, 
and their nucleus remains clear, but 
on the ciliary processes and back of the 
iris there are several layers, and the nu- 
clei of the cells become obscured by the 
abundance of pigmentary matter. 

A structureless transparent membrane (membrane of Bruch) has 
been described as lying between the tunica Ruyschiana and the pig- 
mentary layer. 



* Dissection of the eyeball, showing its second tunic, and the mode of dis- 
tribution of the venae vorticosae of the choroid. 1. Part of the sclerotic coat. 
2. Optic nerve. 3, 3. Choroid coat. 4, Ciliary ligament. 6. Iris. 6, 6. Venae 
vorticosae. 7, 7. Trunks of the venae vorticosae at thj point where they hawe 
pierced the sclerotica. 8, 8. Posterior ciliary veins, which enter the eyeball in 
company with the posterior ciliary arteries, by piercing the sclerotic at 9. 
10, One of the long ciliary nerves, accompanied by a long ciliary vein. 

t Pigmentary layer of the choroid. 1. The cells as seen from the surface. 
“2. The same viewed edgeways. 3. The fine pigment which fills the cells. 
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In some animals the pigmentnm nigrum of the posterior wall of 
the eyeball is replaced by a layer of considerable extent, and of 
metallic brilliance, called tapetum ; it appears to consist chieEy of 
white fibrons tissne. 


At the junction of the sclerotic and cornea with the choroid 
and iris, a small venous canal is found, called the c<mal of Schlemm 
or Fontana (sinus circularis iridis) j it communicates with the 
venous trunks of the choroid. This canal seems to be more con- 
stant in the lower animals than in man, and has been observed to 
be very large in the negro (Dr. Keid) ; its place is frequently taken 
by several small veins. 

The Cilia/ry muscle (formerly described as the ciliary ligament) 
is situated internally to the canal of Schlemm. It forms a greyish- 
white ring round the anterior part of the choroid, and is found to 
consist of unstriped muscular tissue, the fibres of which are con- 
nected in front with the inner surface of the sclerotic, and the 


fibres of the membrane of Descemet ; they pass inwards and back- 
wards, and are attached to the choroid opposite and beyond the 
ciliary processes. Besides these fibres there are others, situated 
more internally, at the base of the ciliary processes *, these are dis- 
posed circularly, and consti- ^ 

tute the circular muscle of 29/.* 

Muller (sphincter ciliaris). 

The Iris (iris, a rainbow) is 
so named from its variety of 
colours in different indivi- 
duals ; it consists of muscular 
and fibrous tissue with pig- 
mentary cells, the latter being 
interspersed throughout the 
tissues, as well as forming a 
distinct posterior layer. The 
colour of the iris depends on 
the quantity and arrangement 
of the pigment cells ; when 
the cells are in small quan- 
tity they are chiefly confined 
to the posterior layers, and 
the iris as seen from the front has a blue colour ; but when in 
greater quantity, they are also dispersed through the tissues, and a 
grey or brown colour is the result. By its outer edge the iris is 
connected with the choroid and sclerotic ; by its inner it forms the 
boundary of a circular opening called the pupil ; its anterior sur- 
face looks towards the cornea and is free ; its posterior, looking 



** Anterior sement of a transverse section of the globe of the eye, seen from 
within. 1. Divided edge of the three tunics ; sclerotic, choroid (the dark 
layer), and retina. 2. Pupil. 3. Iris, the surface presented to view in this 
section being the uvea. 4. Ciliary processes. 5. The scalloped anterior 
border of the retina. 
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towa/tds the ciliary prooesseB and lens^ is in contact with them 
thronghotit greater part of its extent. 

Ttte muscular tissue of the iris is of the unstriped variety. It con- 
sists of two sets of fibres, one of which is disposed circularlv round 
the aperture of the pupil, so as to form a sphincter, the con- 
traction of which will diminish the size of the opening ; the other 
set is gathered into numerous bands which radiate from the pupil- 
lary margin to the circumference, and serve by their contraction to 
dilate the pupil. 

The pigmentary layer, situated on the posterior surface of the 
iris, is of a deep purple tint, and hence has received the name of 
wuea (Hke a grape) ; it is continuous with the inner layer of the 
choroid. 

On its anterior surface the fibres of the iris have mingled with 
them some elastic fibres continuous with those of the membrane 
of Descemet, and are so arranged as to produce a festooned appear- 
ance. These festoons are very distinct in the eye of the ox and 
sheep; they form the ligamontum pectinatnm. 

In the fcBtus a delicate vascular membrane closes in the pupil 
{membrana pupillaris ) ; it disappears about the seventh or eighth 
month. 

The Cilia/ry processes may bo seen in two ways, either by re- 
moving the iris from its attachment to the choroid, when a front 
view of the processes will be obtained, or by making a transverse 

section through the globe of the 
eye, when they may be examined 
from behind, as in fig. 297. 

They consist of about eighty 
triangular folds, about one- third 
of which are smaller than the 
rest, and are interspersed at 
regular intervals. They have 
the same structure as the cho- 
roid, being composed of a vas- 
cular network and an internal 
pigmentary layer. Their peri- 
phery is connected with the 
ciliary muscle ; the central bor- 
der is free, and rests against the 
circumference of the lens; the 
anterior surface corresponds 
with the uvea : the posterior 

section of the globe of the eye, seen 
from within. 1. Divided edge of the throe tunics, membrane covering 
the whole internal surface is the retina. 2. The entrance of the optic n^rve 
with the arteria centralis retinm piercing its centre. 3, 8. Eamifications of 
the arteria centralis. 4. Foramen of Soemmering, in the centre of the axis of 
the eye ; the shade from the sides of the section obscures the limbus luteus 
which surrounds it. 5. A fold of the retina, which generally obscures the 
foramen of Soemmering after the eye has been opened. 
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T^oeitm the folds of the euspensorj ligameiit of the lens* 
Bach of the larger folds measures about of au inch in length, 
and ^ of an inch in de^yth, 

IirTEBNA-L TUNIC. — ^This consists of the retma, with its continua- 
tion forwards, called the para ciliaria retincB. 

The Retina is the inner nervous tunic of the eye, and that on 
which the images of external objects are produced. It is in conta^ 
by its external surface with the pigmentary layer of the choroid, 
and by its internal surface with the hyaloid membrane of the 
vitreous humour. It is firmly attached to the back part of the eye 
by means of the retinal artery and fibres of the optic nerve which 
enter it, but is loosely applied to the inside of the choroid throughout 
the rest of its extent. It terminates anteriorly, a little behind the 
base of the ciliary processes, in a festooned edge, the ora aerraig, ; but 
from this edge there are continued forwards, over the ciliary pro- 
cesses to the base of the iris, some peculiar, elongated, nucleated 
cells, constituting the pars ciliarU retmoi. 

In the fresh eye the retina is of a pale pink colour, and is trans- 
lucent, but it soon becomes opaque and yellowish, especially when 
in contact with fluids. At the back part of 
the retina, nearly in the axis of the eye, is 
a spot of a golden-yellow colour — mac ala 
latea (called by Soemmering limlmslutpus) ; 
it is elliptical in form, with a long diameter 
of about of an inch, and short diameter 
sV of an inch. In the middle of this is a 
depression, fovea centralis, where, the re- 
tina being thiuned, the pigmentary matter 
of the choroid is seen through, hence it 
has the appearance of being a foramen, and was so described by 
Soemmering. This is the 
most sensitive spot of the 
retina, and being placed 
near the axis of the eye, 
receives the image of that 
part of an object to which 
the eye is directed, and 
of which the most vivid 
impression is obtained. 

About of an inch 
to the inner side of the 
macula, is the entrance 
of the optic nerve. Here 
there is a slight elevation 




• Cells of the pars ciliaris rotinae. 

t Vertical section of the coats of the eye, at the point of entrance of the 
optic nervo. d, Eetina. e. Choroid f. Sclerotic, g Sheath of the optic 
nerve. A. Fibres of the optic nerve, i. Central artery of the retina. A. Its 
point of subdivision. L Lamina cribrosa. 
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(coUiculttS nervi optici), with a cupped cei;itre, perforated bj the 
arteria centralis retinea; the artery upon entering immediately 
* breaking up into branches. This is the only 
j * part of the retina from which the power of 

vision is absent. The retina is thickest pos- 
xgp. teriorly in the immediate vicinity of the optic 
nerve, where it has a thickness of ^hi 
inch, but it thins as it passes forwards, and 
near the ora serrata measures only of an 
inch. 

Structure, — The external layer of the re- 
tina {bacillary layer) was formerly called 
Jacobis membrane, from its having been de- 
scribed by Dr. Jacob; it consists of a number of peculiar rod-like 
bodies, with wJiich are mingled others with bulbous inner ex- 


Fig. 302.t 

3 



tremities, called cones. The rela- 
tive proportion of rods and cones 
differs in different parts of the 
retina — thus, in the yellow spot 
the rods are absent, and the cones 
are attenuated and crowded; in 
the neighbourhood of the ora ser- 
rata, on the other hand, the rods 
are the most numerous, and the 
cones are interspersed at con- 
siderable intervals (fig. 301). 

The middle layer consists of 
several strata of corpuscles and 
molecules, which, upon minute 
examination, are found to be divi- 
sible into — (1) an outer stratum, 
consisting of oval corpuscles of 
small size, many of which are nu- 
cleated {outer corpuscular layer ) ; 
(2) next to this a very narrow 
band of fine molecules {outer 
molecular layer) ; and (3) internal 
to this a layer of larger cor- 
puscles, all of which seem to be 
nucleated {inner corpuscular 
layer). 

The inner layer of the retina 
consists in part of the expanded 


♦ Bacillary layer of the retina, seen from the outer surface. 1. the yellow* 
spot. 2. In the neighbourhood of the yellow spot. 3. Near the ora serrata', 
t Diagram of the structures composing the retina. A. The structures 
viewed in situ, B. Shows the supposed connexion between the components 
of the several layers. 1. Bacillary layer (rods and cones). 2. Outer corpuscular 
layer. 3. Outer molecular layer. 4. Inner corpuscular layer, 6. Inner 
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fibres of tlie optic nerve, and in part of superadded molecules and 
nerve-cells. Immediately in contact with the inner corpuscular 
layer above described is a stratum of fine molecules (imier moUcula/r 
layer), and next to this one or two rows of multipolar nerve-cells, 
while, most internally, the fibres of the optic nerve form a thin 
layer. 

These structures are supported by a network of connective tissue* 
which is condensed so as to form a Hmitinff membrane on the 
inside of the nerve fibres, and externally at tne base of the bacil- 
lary layer. 

Besides the structures above described, there are also in the 
retina some peculiar filaments called the rods of Milller. These 
appear to be connected externally with pyriform cells at the bases 
of the rods and cones ; some few have been observed to join the 
cells of the corpuscular layers, and some have been traced into the 
internal limiting membrane ; these latter, however, are most likely 
simple filaments of the connective stroma, and not true rods of 
Muller. It is supposed that these elements connect the rods and 
cones with the fibres of the optic nerve, being connected inter- 
mediately with the cells of the corpuscular layers and the multi- 
polar cells above described ; hitherto, however, this complete chain 
nas not been satisfactorily demonstrated. 

At the yellow spot the retina becomes very much thinned, and 
the layers of which it is composed are one by one suppressed, until 
in the centre of the spot only a crowded layer of attenuated cones, 
a few cells of the outer granular layer, and a few nerve-cells ar- 
ranged like pavement epithelium, remain. At the entrance of the 
optic nerve, on the other hand, the bacillary and granular layers 
are absent, and the layer of nerve cells exists only at the border of 
the colliculus ; the nerve fibres are, however, numerous, and form a 
very thick layer. 

Vessels. — The arteries of the retina are chiefly derived from the 
arteria centralis retinse, which enters the eye in the centre of the 
optic nerve, and breaks up immediately into branches, which ramify 
for the most part in the inner or nervous layers of the retina. The 
veins have a similar distribution, and terminate in the ophthalmic 
vein. 

The refracting media of the eye are the aqueous and vitreous 
humours, and the lens ; but in conjunction with these we shall also 
describe the suspensory ligament and capsule of the lens, as well as 
the canal of Petit. 

The Aqueous humour fills up the space between the cornea and 
the capsule of the lens with its suspensory ligament ; it is a weakly 
ay^ummous fluid, witjh an alkaline reaction, and a specific gravity 
veryjittle greater than that of water. The anterior chamber is the 


molecular layer. 6. Layer of nerve cells, 7. Layer of nerve fibres, a. Pig- 
mentary layer of the choroid. 6. External limiting membrane, c. Connecting 
trabeciil© (rods of Muller), d. Internal limiting membrane. 
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opaoa iatexTenii^ between the oomea in front, and the iris and 
pupil behind. The posterior chamber was formerly described as the 
apace between the posterior surface of the iris and pupil in front, 
and the ciliary processes, suspensory ligament, and lens behind,— 
but it is now known that the iris at the edge of the pupil is in ab- 
solute contact with the capsule of the lens, so that the term must 
now be restricted to the triangular interval existing between the 
ciliary processes, suspensory ligament and iris, at the circumference 
of the latter. 

The Vitreous humour forms the princip^ bulk of the globe of the 
eye, and supports the delicate retina internally. It is a transparent 
and highly albuminous fluid, enclosed in a delicate homogeneous 
membrane, the hyaloid membrane. Hannover supposed that 
septa of the hyaloid membrane also formed cells for the con- 
tained fluid, but microscopic examination has shown that such is 
not the case in the adult, though there undoubtedly are fibres in 
the centre of the vitreous in the fcjetus. Anteriorly the hyaloid is 
connected with the posterior part of the 
capsule of the lens, and forms the back 
of the canal of Petit — while a thickened 
prolongation of it forms the suspensory 
ligament of the lens. 

The Crystalline lens is situated im- 
mediately behind the pupil, and sur- 
rounded by the ciliary processes, which 
slightly overlap its margin. It is more 
convex on its posterior than its anterior 
surface, and is embedded in the anterior 
part of the vitreous humour, from which 
it is separated by the hyaloid membrane. 
It is invested by a peculiar transparent 
and elastic membrane, the capsule of the 
leus, which is thicker in front than be- 
hind, in consequence of the suspensory 
ligament joining it in front. The capsule 
is connected with the lens in front by 
means of a single layer of “ granular and 
nucleated polygonal cells," which, at its 
edge, appear to become continuous with the nucleated fibres of the 
lens itself (fig. 303). The lens is retained in its place by means of 
the suspensory ligament, to be presently described. 

Strudu/re . — The lens consists of concentric layers, of which the 
external are soft, the next firmer, and the central form a hardened 
nucleus. They are best demonstrated by boiling or by immersion 
in alcohol, when they are easily separated from «»each other. 


Fig. 308.* 



• The crystalline lens. 1. The laminee of which the lens is composed. 
2. The cells contained between the capsule and front of the lens. 3. Capsule 
of the lens. 4. Nuclear zone. / 
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Another division of the lens takes place at the same time : it splits 
into three triangular segments, having the sharp edge directed 
towards the centre, and the base towards the circumference. The 
concentric laminae are composed of minute hexagonal fibres, united 
with each other by means of irregularly serrated edges, the serra- 
tions of which accurately fit into each other. Some of the super- 
ficial fibres possess nuclei, which are usually arranged in regular 
zones, and are continuous in series with the nuclei of the cells be- 
tween the capsule and lens anteriorly (Babuchin). 

The 8u$jpemory ligmmnt of the lens — Retzius (Zonule of Zinn, 
— Zonula oiliaris), is a firm, transparent membrane, which passes 
from the fore part of the circumference of the lens to join the hya- 
loid membrane nearly opposite the ora serrata. It is gathered up 
into numerous plaits which fit into the depressions between the 
ciliary processes, and when withdrawn carry with them some of the 
pigment which covers those processes. Structurally, it is found to 
consist of pale longitudinal parallel fibres, which seem to resemble 
those of elastic tissue. 

Immediately around the circumference of the lens is a triangular 
canal, the canal of Petit, about a line and a half in breadth. It is 
bounded in front b]^ the suspensory ligament ; behind by the hya- 
loid membrane ; and within by the border of the lens. 

VESSELS AND NERVES OF THE GLOBE OF THE EYE. 

The vessels of the globe of the eye are the long, short, and ante- 
rior ciliary arteries, and the arteria centralis retince. 

The long ciliary arteries, two in number, pierce the posterior part 
of the sclerotic, and pass forwards on each side, between that mem- 
brane and the choroid, to the base of the ciliary processes, where 
each divides into two branches, which form an elaborate network in 
the substance of the ciliary processes and iris. The short ciliary 
arteries pierce the posterior part of the sclerotic coat, and are dis- 
tributed to the middle layer of the choroid membrane (tunica 
Ruyschiana). 

The anterior ciliary are branches of the muscular arteries ; they 
enter the eye just benind the junction of the cornea and sclerotic, 
and join the anastomotic circle of the iris. It is the increased 
number of these latter arteries, in iritis, that gives rise to the pecu- 
liar red zone round the circurafereuce of the cornea. The distribu- 
tion of the arteria centralis retinae has been already described. 

The Nerves of the eyeball are, the optic, two ciliary nerves from 
the nasal branch of the ophthalmic, and the ciliary nerves from the 
ophthalmic ganglion. 

DEVELOPMENT OF THE EYE. 

The important circumstance to note in connexion with the de- 
velopment of the eye is — that whereas the globe of the eye and the 
vitreous humour are formed from those small lobes given off from 
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tlie anterior cerebral vesicle, and known as the optic lobes— the an- 
terior part of the eye, including the crystalline lens, cornea, and 
iris, is developed from the integumentary structures of the face. 

OEGAN OF HEAEING. 

The apparatus of hearing is composed of three paHs, external 
ear, middle ear or tympanum, and internal ear or labyrinth. 

The External ear consists of two portions, the pinna and 
meatus ; the former representing a kind of funnel which collects 
the vibrations of the atmosphere producing sounds, and the latter 
a tube which conveys the vibrations to the tympanum. 

The Pinna presents a number of folds and hollows on its surface, 
which have dilFerent names assigned to them. Thus, the external 
folded margin is the helix a fold). The elevation parallel 

with and in front of the helix is the antihelix (di/rl, opposite). The 
^inted process, projecting like a valve over the opening of the ear, 
from the face, is the tragus (cpayoff, a goat), probably from being 
sometimes covered with bristly nair like that of a goat; and, a 
tubercle opposite this, is the aniitr'ogus. The lower dependent and 
fleshy portion of the pinna is the lohnlus. The space between the 
helix and antihelix is named the fossa of the helix (scaphoid or 
innominaU fossa). Another dei)re8sion at the upper extremity of 
the antihelix, produced by a bifurcation of that ridge, is the fossa 
of the untihelix (oval or triangular fossa ) ; and the large central 
space, to which all the channels converge, the concha^ which opens 
directly into the meatus. 

The pinna is composed of integumenty fibro-cartilaget ligament s, 
and muscles. 

The Integument is thin, contains an abundance of sebaceous 
glands, and is closely connected with the fibro-cartilage. 

The Fihro-cartilage gives form to the pinna, and is folded so as 
to produce the various convexities and grooves which have been 
described on its surface. The helix begins in the concha, and par- 
tially divides that cavity into two parts; on its anterior border, 
where it commences its curve upwards, is a tubercle or spine, and 
a little above this a small vertical fissure, the fissure of the helix. 
The termination of the helix and antihelix forms a lengthened pro- 
cess, the pi'ocessus caudatus, which is separated from the concha 
by an extensive fissure. On the anterior surface of the tragus is 
another fissure, the fissure of the tragus ; and, in the lobulus, the 
fibro-cartilage is wanting. The fibro-cartilage of the meatus is 
divided from the concha by several fissures (fissures of tSantorinus), 
and at the upper and anterior part of the cylinder is a considerablg 
space, which is closed by muscular and ligamentous fibres ; is 
firmly attached at its termination to the processus auditorius. 

The Ligaments of the external ear are those which attach the 
pinna to ttie side of the bead — viz., anterior, posterior, and ligament 
of the tragus ; and those of the fibro-cartilage, which serve to pre- 
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serve its folds and connect tHe opposite margins of the fisstires. The 
latter are two in number, the ligament between the con<dia and 
processus caudatus, and the broad Hgament which extends from the 
upper margin of the fibro-cartilage of the tragus to the helk, and 
co^letes the meatus. 

The proper Muscles of the pinna are, the — 

Major helicis, Antitragicus, 

Minor helicis, Transversus auriculae, 

Tragicus, Obliquus auris. 



The Major helicis is a narrow band of muscular fibres situated on 
the anterior border of the helix. It arises from the spine of the 
helix and is inserted into the anterior border of that fold. 

The Minor helicis is placed upon the anterior extremity (crus) of 
the helix, at its commencement in the fossa of the concha. 

The Tragicus is a thin quadrilateral layer of muscular fibres, 
situated on the tragus. 

The Antitragicus arises from the antitragus, and is inserted into 
the posterior surface of the processus caudatus of the helix. 

• * The piana and its muscles ; after Arnold.^ 1, 1. Helix. 2. Crus helicis. 
3. fcJjima helicis. 4. Processus caudatus helicis. 6. Antihelix. 6, 6. Crura 
antihelicis. 7. Fossa innominata or scaphoidea. 8. Fossa triangularis. 
9. Concha. 10. Tragus. 11. Antitragus. 12. Incisura intertragica. 18. At- 
trahens aurem. 14. Attollens aurem. 15. Ketrahens aurem. 16. Major 
helicis muscle. 17. Minor helicis. 18. Tragicus. 19. Antitragicus. 
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Tlie Transverstts awriculm, partly tendinotis and partly mnscnlar, 
ext^ds transversely fipm the convexity of the eoncna to that of the 
helix, on the posterior surface of the pinna. 

The OhUqum auris (Tod) is a small band of fibres passing be- 
tween *^6 npper part of the convexity of the concha and the con- 
vexity imm^ately above it. 

The Meatus aupitoeius is a canal, partly cartilaginous and partly 

osseous, about an inch in 
length, which ei^nds in- 
wards and a little for- 
wards from the concha to 
the tympanum. It is 
narrower in the middle 
than at each extremity, 
forms an oval cylinder, 
the long diameter being 
vertical, is directed a little 
forwards, and is slightly 
curved on itself, the con- 
cavity looking down- 
wards. In conseonence of 
the obliquity of tne mem- 
brana tympani, the fioor 
of the canal is a little 
longer than its roof. 

The cartilaginous por- 
tion of the tube forms a 
little less than half the 
passage. The osseous 
portion has been described 
in connexion with the 
temporal bone. The skin 
of the meatus is very thin, especially towards the bottom of the 
passage ; after maceration in water, the epithelial lining frequently 
comes away as a complete and very delicate pouch. Some stiff short 
hairs are also found in its interior, which stretch across the tube, 
and prevent the ingress of insects and dust. In the substance of 
its lining membrane are a number of ceruminoue glands, which 
secrete the wax of the ear. 

Vessels and Nerves . — The pinna is plentifully supplied with 
a/rteries ; by the anterior auricular from the temporal, by the pos- 
terior auricular from the external carotid, and by a branch from the 
occipital artery. 

* The pinna and its muscles, as seen from behind; after Arnold. 
1, 1. Border of the helix. 2. Spine of the helix. 3. Convexity cprrespondin^ 
with the fossa scaphoidea. 4, 4. Convexity of the concha ; the fissure between 
the numbers corresponds with the crus heliois. 6. Ponticulus conchee. 
6, 6. Cartilage of the meatus. 7. Aperture of the meatus. 8. Attrahens 
aurem. 9. Attollens aurem. 10. Retrahens aurem. 11. Transversus auri- 
culas. 12. Obliquufl auriculae. 
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Fig. 306. 


Its N&rves are derived from the auriculo-temporal of the fifth, 
the posterior auricular of the facial, and the annoularis magnns 
of the cervical plexus. 

Middle ear oe tympanum. — The tympanum is an irregular bony 
cavity, compressed from without inwards, and situated within the 
petrous bone. It is bounded externally by the meatus and mem* 
brana tymp%ni ; internally , by the base of the petrous bone ; behind, 
by the mastoid cells ; and, throughout the rest of its circumference, 
by the thin osseous layer which connects the petrous with the 
squamous portion of the 
temporal bone. 

The Memhrana tym* 
fomi is a thin and semi- 
transparent membrane of 
an oval shape, its long 
diameter being vertical. 

It is inserted into a 
groove situated around 
the circumference of the 
meatus, near its termina- 
tion, and is placed ob- 
liquely across the area 
of that tube, the direction 
of the obliquity being 
downwards and inwards. 

It is concave towards the 
meatus, convex towards 
the tympanum, and com- 
posed ot three layere^ eaj- 
temal, or epithelial, con- 
tinuous with the integu- 
ment of the meatus ; mid- 
dle, fibrous, the fibres of which radiate from the handle of the 
malleus ; and, internal, mucous, derived from the mucous lining of 
the typanum. 

The tympanum contains three small bones, ossicula audltus — ^viz., 
the malleus, incus, and stapes. 



♦ Diagram of the ear. p. Pinna, t. Tympanum. 1. Labyrinth, 1 . Upper 
part of the helix. 2. Antihelix. 3. Tragus. 4. Antitragus. 5. Lobulus. 
6. Concha. 7. Upper part of the fossa scaphoidea. 8. Meatus. 9. Membrana 
tympani, divided by the section. 10. The three little bones, crossing the area 
of the tympanum, malleus, incus, and stapes ; the foot of the stapes blocks up 
tbe fenestra ovalis of the inner wall of tbe tympanum. 11. Promoutory. 
12. Fenestra rotunda ; the dark opening above the ossicula leads into the 
mastoid cells. 13. Eustachian tube ; the little canal upon this tube contains 
the tensor tympani mtfscle in its passage to the tympanum. 14. Vestibule. 
16. J'hree seAicircular canals, horizontal, perpendicular, and oblique. 16. Am- 
pullae of the perpendicular and horizontal canal. 17. Cochlea. 18. Depres- 
sion between the two tubuli which communicate with the tympanum and* 
vestibule ; the one is the scala tympani, teimiziating at 12 ; the other the scala 
vestibuli. 
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Malleus {Jkcmmer) consists of a head, neck, handle {ma/nu^ 
hriwm)f and two processes, long {processus gracilis), and short 
{processus hrevis). The manubrium is connected with the mem- 
brana ^mpani by its whole length, extending below the central 
point of that membrane. It lies beneath the mucous layer of the 
membrane, and serves as a point of attEiclmient to which the radi- 
ating fibres of the fibrous layer converge. The long , process de- 
scends to a groove near the fissure of Glasser, and gives attachment 
to the laxator tympani muscle. The short process is a conical 
elevation at the junction of the manubrium with the rest of the 
bone, into it is inserted the tendon of the tensor tympani. The 
head of the bone articulates with the incus. 

The Incus {omvil) is named from an imagined resemblance to an 
anvil. It has also been likened to a bicuspid tooth, having one 
root longer than, and widely separated 
from, the other. It consists of two pro- 
cesses, united nearly at right angles, 
and at their junction forming a flattened 
body, which articulates with the head 
of the malleus. The short process is 
attached to the margin of the opening 
of the mastoid cells by means of a liga- 
ment; the long process descends nearly 
parallel with •Qie handle of the malleus, 
and curves inwards, near its termina- 
tion. At its extremity is a small glo- 
bular projection, the os orhicula/i'e, 
which in the foetus is a separate piece, 
but becomes anchylosed to the long pro- 
cess of the incus in the adult; this 
process articulates with the head of the 
stapes. 

The Stapes is shaped like a stirrup, to which it bears a close 
resemblance. Its head articulates with the os orbiculare, and the 
two branches (crura) are connected by their extremities with a flat, 
oval-shaped plate, representing the foot of the stirrup. The foot of 
the stirrup is received into the fenestra ovalis, to the margin of 
which it is connected by means of a ligament ; it is in contact, by 
its surface, with the membrana vestibuli, and is covered in by the 
mucous lining of the tympanum. The neck of the stapes gives 
attaichment to the stapedius muscle. 

Tlie ossicula auditus are retained in position and moved upon 
themselves by means of ligaments and muscles. 

The I/igaments are three in number ; the suspensory liyamsnt of 
the malleus, which is attached by one extremify to the upper waU 
of the tympanum, and by the other to the head of the m'^lleus ; <the 

♦ Small bones of the tympanum. A. Incus. B. Malleus, o. The three 
bones articulated, n. Stapes. E. The foot of the stapes. 1. Processus gra- 
cilis of the Jualleus. 2. Processus brevis. 3. Os orbiculare. 
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posterior ligament of tlie incus, a short and thick band, which 
serves to attach the extremity of the short process of that bone to 
the margin of the opening of the mastoid cells ; and the annuloAr 
Ugament which connects the margin of the foot of the stapes with 
the circumference of the fenestra ovalis. 

Between the head of the malleus and the incus, and between the 
incus and stapes, there are distinct joints : the bones being united 
by ligaments, the osseous surfaces coated with cartilage, and the 
joints lined by complete synovial membranes. 

The Musclee of the tympanum are four in number, the — 

Tensor tympani, Laxator tympani minor, 

Laxator tympani. Stapedius. 


The Tensor tympani (musculus intemus mallei) arises from the 
spinous process oi the sphenoid, the petrous portion of the tem- 
poral bone and the Eustachian tube, and passes forwards in a 
distinct canal, separated from the tube by the processus cochleari- 
formis, to be inserted into the processus brevis of the malleus. 

The Laxator tympani (musculus extemus mallei) amses from 
the spinous process of the sphenoid bone, and passes through an 
opening in the fissure of Glasser, to be inserted into the neck of the 
malleus, just above the root of the processus gracilis. This is re- 
garded as a ligament (anterior ligament of the malleus) by some 
anatomists. 

The Laxator tympani minor (posterior ligament of the malleus) 
arises from the upper margin of the meatus, and is inserted into the 
handle and processus brevis of the malleus. This is regarded as a 
ligament by some anatomists. 

The Stapedius arises from the interior of the pyramid, and 
escapes from its summit to be inserted into the neck of the stape^. 

Actions . — The action of the tensor and laxator tympani muscles 
is sufficiently indicated by their names, but that of the stapedius is 
more dhfficult to understand. It seems, however, evident that by 
its contraction it will tend to pull the foot of the stapes out of the 
fenestra ovalis, and may thus prevent too forcible excitation of the 
delicate internal ear. The stapedius is supplied by a branch from 
the facial nerve, and it is noteworthy that in cases of intra-cranial 
paralysis of the facial, there is often intolerance of loud sounds. 

Foramina . — The openings in the tympanum are ten in number, 
five large and five small ; they are — 


Large openings. 
Meatus auditorius, 
Fenestra ovalis, 
Fenestra rotunda. 
Mastoid cells, 
Eustachian tube. 


Small openings. 
Entrance of chorda tympani. 
Exit of chorda tympani, 

For the laxator tympani. 
For the tensor tympani. 

For the stapedius. 


The opening of the meatus auditorvm has been already described. 
The Fenestra ovaMs (fenestra veatibuli) is a reniform ^aing, 
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situated at the bottom of a small oval fossa (pelvis ovalis),* m the 
tmper part of the inner wall of the tympanum, directly opposite 
|£e meatus. The loi^ diameter of the fenestra is horizontal, and 
its convex borders directed upwards. It is the opening of com- 
munication between the tympanum and vestibule, and is closed by 
the foot of the stapes and by the lining membrane of both cavities. 

The Fenestra rotunda (fenestra cochlese) is somewlmt triangular 
in form, and situated in the inner wall of the tympanum, below and 
rather posteriorly to the fenestra ovalis, from which it is separated 
by a bony elevation, called the promorUory, It serves to establish 
a communication between the tympanum and cochlea. In the fresh 
subject it is closed by a proper membrane (m. tympani secundaria) 
as well as by the lining of both cavities. 

The Mastoid cells are numerous, and occupy the whole of the in- 
terior of the mastoid process and part of the petrous bone. They 
communicate by a large irregular opening with the upper and pos- 
terior circumference of the tympanum. 

The Eustachian tube is a short canal about an inch and three- 
q^uarters in length, extending obliquely between the pharynx and 
the anterior circumference of the tympanum. It is directed down- 
wards, forwards, and inwards, and opens anteriorly, behind the in- 
ferior meatus of the nose, into the pharynx. It consists of an 
osseous and a fibro-cartilaginous portion, the former of which has 
been already described in connexion with the temporal bone. The 
cartilage of the Eustachian tube is of a triangular form, having its 
inferior angles rolled up towards each other, but leaving between 
them a gap on the under side, which is filled up with fibrous tissue. 
The tube is narrow where it opens into the tympanum, but expands 
anteriorly, so as to become wide and trumpet-shaped. 

The Smaller openings serve for the transmission of the chorda 
tympani nerve, and three of the muscles of the tympanum. 

The opening by which the chorda tympani enters the tympanum 
is at about the middle of its posterior wallf and near the root of 
the pyramid. The opening of exit for the chorda tympani is at the 
inner end of the fissure of Glasser in the outer wall of the tympanum. 
The nerve is usually contained in a canal (called the canal of 
Eiugier) distinct from the fissure of Glasser. 

The opening for the Icuxdttor tympani muscle* is situated in the 
fissure of Glasser, in the outer wall of the tympanam. The opening 
for the tensor tympani muscle is in the anterior wall^ immediately 
above the opening of the Eustachian tube. The opening for the 
stapedivs muscle is at the apex of a conical bony eminence, the 
pyramid, which is situated on the posterior wall of the tympanum, 
unmediately behind the fenestra ovalis. 

Directly above the fenestra ovalis is a rounded ridg^ formed by 
the pr4(jection of the aquceductus Fallopii. Beneath the feneStra 
ovalis and separating it from the fenestra rotunda is the pro^ 
montory, a rounded prominence formed by the projection of the 
^st turn of the cochlea. It is channelled 0n its surface by three 
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small grooves, which lodge the three tympanic branches of Jacob- 
son’s nerve. 

The Foramina and processes of the tympa/num may be arranged 
according to their situation, into four groups, 

1. In the External wall, from above downwards are the — 

MeatfLs auditorius, closed by the membrana tympani. 
Fissure of Glosser, 

Opening for laxator tympani, 

Apertura chordm (exit). 

2. In the Inner loall, are the — 

Ridge of the ^u83ductus Fallopii, 

Fenestra ovalis, 

Promontory, with the grooves for Jacobson’s nerve. 
Fenestra rotunda. 

3. In the Posterior wall are the — 

Opening of the mastoid cells. 

Pyramid, and opening for the stapedius, 

Opening for Jacobson’s nerve, 

Apertura chordae (entrance). 

4. In the Anterior wall are the — 

Canal for tensor tympani muscle, 

Eustachian tube. 

The tympanum is lined by a vascular mucous membrane, which 
invests the ossicula and chorda tympani, and forms the internal 
layer of the membrana tympani. From the tympanum it is re- 
flected into the mastoid cells, which it lines throughout, and it 
passes through the Eustachian tube to become continuous with 
the mucous membrane of the pharynx. Both in the Eustachian 
tube and cavity of the tympanum its epithelium is furnished with 
vibratile cilia, except on the membrana tympani. 

Vessels and Nerves . — The Arteries of the tympanum are derived 
from the internal maxillary, internal carotid, and posterior auri- 
cular. 

Its Nerves are — 1. Minute branches from ihe facial, distributed 
to the stapedius muscle. 2.- The chorda tympani, which leaves the 
facial nerve near the stylo-mastoid foramen, and arches upwards 
to enter the tympanum at the root of the pyramid ; it then passes 
forwards between the handle of the malleus and long process of 
the incus, to its proper opening near the fissure of Glasser. 3. The 
tympanic htuinches of Jacobson^ s neh've are distributed to the mem- 
branes of the fenestra ovalis and fenestra rotunda, and to the 
Eustachian tube, and form a plexus by communicating with the 
carotid plexus, otic ganglion, and Vidian nerve. 4. A filament 
from the otic ganglion to the tensor tympani muscle. 
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iNTBBjffAL EAB. — The Int&mol ear is called the lahyrmtlt, iTom its 
complexity; it consists of an osseous cavity and certain mem- 
branous structures contained therein, the latter constituting the 
membranous labyrinth. 

The osseott^ labyrinth presents a series of cavities, which are 
channelled in the substance of the petrous portion of the temporal 
bone, and is situated between the cavity of the tyilipanum and 
the meatus anditorius intemus. It is divided into three unequal 
portions ; these are the— 

Vestibule, Semicircular canal. Cochlea. 

The Vestibule is the central part of the osseous labyrinth, it is 
irregularly ovoid in shape, and a little Battened from without in- 
wards. In front it communicates with the cochlea, and behind 
with the semicircular canals ; its outer wall separates it from the 
cavity of the tympanum, and its inner wall corresponds to the 
bottom of the meatus auditorius internus. 

In the outer wall there is seen the reniform opening of the 
fenestra ovalis, the margin of which presents a prominent ring 
towards the vestibule ; it is closed in the recent state by the foot of 
the stapes and its annular ligament, as well as by the lining 
membrane of the labyrinth ana a special membrane (membrana 
secundaria). 

In the anterior part of the inner wall is a circular depression 
which corresponds to the posterior segment of the cul-de-sac of the 
internal meatus; it is called /ovca hemis^h erica, and is pierced by 
a cluster of openings (macula crihrosa) through which pass filaments 
of the vestibular branch of the auditory nerve, and twigs of the 
auditory artery. Behind this is a small ridge (crista vestibuli), 
and the commencement of a small canal c£uled the aquceductus 
vestibuli, containing a tubular membranous sheath and a small 
vein. 

In the roof is another depression of oval form called fovea hemi- 
eUi'ptica ; it is separated from the fovea hemispherica by a slight 
ridge. 

Posteriorly, the five openings of the three semicircular canals 
are observed, the obliq^ue and perpendicular canals joining by one 
extremity and so entering by a common opening. 

In front the vestibule opens into the cochlea by means of a 
wide, funnel-shaped opening, called apertura scales vestibules . 

The openings of the vestibule may be arranged like those of the 
tympanum, into large and small. 

■ The large openings are seven in number 

Fenestra ovalis, 

Apertura scalae vestibuli. 

Five openings of the semicircular canals. 
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The small openings are three ^ 

Aqaseductas vestibuli. 

Openings for small arteries, 

Openings for filaments of the auditory nerve. 

The Semicibculae canals are three bony passages communicat- 
ing with the vestibule, into which they open by both their ex-* 
bremities.^ rTear one extremity of each of the canals is a dilatation 
of its cavity which is called an ampulla. 

1. The superior or perpendicula/r canal is directed transversely 
across the petrous bone, and forms that prominence on its anterior 
surface which we have already described. It commences by means 
of an ^pulla in the upper part of the vestibule, and terminates 
posteriorly by joining with the oblique canal, and forming a common 
canal which opens into the back part of the vestibule. 

2. The posterior or oblique canal corresponds with the posterior 
part of the petrous bone ; it commences by an ampuUary dilatation 
in the posterior part of the vestibule, and curves nearly perpen- 
dicularly upwards to terminate in the common canal. In the 
ampulla of this canal are numerous openings for nervous filaments. 

3. The external or horizontal canal is directed outwards, towards 
the base of the petrous bone, and is shorter than the two preceding. 
It commences by an ampuUary dilatation above the fenestra ovalis, 
and terminates near to the common canal. 

The COCHLEA (so-called from its resemblance to a snaiVs-sheU) is 
the most anterior part of the labyrinth, corresponding by its apex 
with the anterior waU of the petrous bone, and oy its base with the 
anterior depression at the bottom of the cul-de-sac of the meatus 
auditorius internus. Its 

apex is arched so as to 308.* 

form a sort of dome, which 
is called the cupola. 

It consists of a gradually 
tapering canal, adjout one 
inch and a half in length, 
which makes two turns and 
a half around a central axis 
called the modiolus. The 
first coil projects into the 
tympanum, forming that 
rounded elevation which 
has already been described 
as the promontory. 

The central a/xis or mo^ 
diolus is large near*its base, where it corresponds to the first turn 
of, the codhlea, but diminishes as it proceeds towards the apex. 
Its external surface is composed of dense tissue, but its interior 

* Vertical section of the cochlea of a calf, showing the modiolus and scales* 
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is spongy, and is pierced by numerous canals, which run s]>irally 
in its length, transmitting the filaments of the cochlear nerve. 
The central canal is usually lar^r than the others ; it transmits 
the artery of the modiolus as well as a nerve, and is called tuluhie 
centralis modioli. 

The interior of the canal of the cochlea is partially divided into 
two passages (scalce) by means of a thin and porous laniinaof bone, 
the iandna spiralis ossea, which is wound spirally round the 
modiolus in the direction of the canal. It extends about two- 
thirds across the diameter of the canal, and consists of two thin 
lamellae, between which, and through the perforations on their 
surfaces, the filaments of the cochlear nerve reach the membranous 
portion of the cochlea. 

At the apex of the cochlea the osseous lamina terminates by a 
hook-shaped process (hamulus laminae spiralis ) ; and here also the 
scalse communicate by means of a small opening called the helico- 
trema, Inferiorly, one of the two seal®, the scala vestibuli, termi- 
nates by an oval aperture in the anterior part of the vestibule, 
while the other, the scala tympani, becomes somewhat expanded, 
and opens into the tympanum through the fenestra rotunda. 

The internal surface of the osseous labyrinth is lined by a fibro- 
serous membrane, which is analogous to the dura mater in per- 
forming the office of a periosteum by its exterior, whilst it fulfils 
the purpose of a serous membrane by its internal layer, secreting a 
limpid fluid, the perilymph (liq^uor Cotunnii), and sending a reflec- 
tion inwards upon the nerves distributed to the membranous laby- 
rinth. In the cochlea the membrane of the labyrinth invests the 
two surfaces of the bony lamina spiralis. The fenestra ovalis and 
fenestra rotunda are closed by an extension of this membrane across 
them, assisted by the membrane of the cavity of the tympanum, 
and a proper intermediate layer (memhrana secundaria). Besides 
lining the interior of the osseous cavity, the membrane sends two 
delicate processes along the aqueducts of the vestibule and cochlea, 
to the dura mater, witn which they are continuous. These pro- 
cesses are the remains of a communication originally subsisting 
between the dura mater and the cavity of the labyrinth. 

Membranous labyrinth. — This consists of certain membranous 
bags contained within the osseous cavity of the vestibule and semi- 
circular canals, and of the structures which serve to complete the 
spiral lamina of the cochlea. 

The membranous labyrinth of the semicircular canals and vesti- 
bule has the same general shape as the osseous cavity in which it 
is contained ; it floats in the perilymph, and is held in position by 
numerous nerve filaments derived chiefly from the vestibular wall. 
It contains in its interior a fluid similar to the perilymph, which in, 
called endolympht and is secreted by its lining membranb. • 

In structure, this part of the membranous labyrinth consists of 
an outer vascular layer which is made up of the ramifications of 
luinute arteries and veins, of an internal layer of epithelium which 
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in some respects re^mbles tlxat of serons membranes, and of a 
middle layer which is transparent, and consists of nucleated cells, 
in the midst of which the filaments of 
the vestibular nerve seem to break up. 

The Tnembranous vestibule consists 
of two sacs, a greater and a lesser. 

The greater ^sac, called the utricle (sac- 
oulus communis), rests in the depres- 
sion called fovea hemi-elliptica, in the 
upper and back part of the vestibule ; 
it IS oblong, and slightly flattened 
from within outwards. Its inner wall 
is thickened, where it receives nume- 
rous branches of the vestibular nerve. 

Firmly attached to the wall of the 
utricle, is a small aggregation of crys- 
tals of carbonate of lime ; these are 
irregular in shape, and are called 
otoliths (ear-stones), or otocotiia (ear- 
dust). 

The cavity of the utricle is con- 
tinuous with that of the membranous semicircular canals, but is 
distinct from that of the saccule. 

The lesser sac, called the saccule (sacculus proprius), is spherical 
in shape, and is situated in the lower and anterior part of the 
vestibule, lying in the depression of the fovea hemispherica. It 



* Labyrinth of the left ear, showing its cavities and the membranous 
labyrinth ; after Breschet. 1. Cavity of the vestibule ; the figure rests on the 
utricle. 2. Ampulla of the perpendicular semicircular canal, receiving a fasci- 
culus from the superior branch of the vestibular nerve, 3. 4. Perpendicular 

canal with its contained membranous canal. 5. Ampulla of the horizontal 
semicircular canal, receiving a fasciculus from the superior branch of the vesti- 
bular nerve. 6. Termination of the membranous canal of the horizontal semi- 
circular canal, in the utricle. 7. Ampulla of the oblique semicircular canal, 
receiving a fasciculus from the inferior branch of the vestibular nerve. 8. Ob- 
lique semicircular canal with its membranous canal. 9. The common canal, 
resulting from the union of the perpendicular with the oblique semicircular 
canal. 10. Membranous common canal terminating in the utricle. 11. The 
otolith of the utricle seen through the membranous parietes. A fasciculus 
from the inferior branch of the vestibular nerve distributed to the utricle near 
the otolith. 12. Sacculi ; its otolith is seen through its membranous parietes, 
and a fasciculus derived from the middle branch of the vestibular nerve is 
distributed to it. The spaces around the membranous labyrinth are occupied 
by the perilymph. 18. First turn of the cochlea ; the figure points to the scala 
tympani. 14. Extremity of the scala tympani, the fenestra rotunda. 15. La- 
mina spiralis ; the figure is situated in the scala vestibuli. 16. Opening of the 
#cala vestibuli into thft vestibule. 17. Second turn of the cochlea ; the figure 
is placed oif the lamina spiralis, and therefore in the scala vestibuli, the scala 
tympani being beneath the lamina. 18. Kemaining half turn of the cochlea ; 
the figure is placed in the scala tympani. 19. Lamina spiralis terminating in 
its falciform extremity. The dark space included within the falciform curve 
of the extremiiy of the lamina spiralis is the helicotrema. 20. Infundibulum. 
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reives nerves through the lamina oribrosa, and contains otoliths 
similar to those of the utricle. It is connected by means of a mi- 
nute nassa^ (ccmalis reumena)^ with a small canal, which is con- 
tained witmn the membranous part of the cochlea, and is called 
scala media. 

The membranous semicircula/r canals are about one-third the size 
of the osseous canals which lodge them ; they open into the utricle. 
They have dilatations which correspond to the ampuUse, but the 
dilatation of the membranous canals is proportionally greater than 
that of the osseous ones, so that at these places they nearly fill the 
osseous cavities in which they lie. Here also the wall is much 
thickened, and on it branches of the vestibular nerve are thickly 
distributed. These canals contain endolymph, and have some few 
otoliths distributed over their epithelial lining. 

The membranous part of the cochlea* not only completes the 
lamina spiralis, but also encloses a tube called the canalis mew- 
hranacea or scoda media^ within which is a very complicated struc- 
ture caUed the organ of CoHi. 

The description of the membranous cochlea, therefore, resolves 
itself into a description of this canal, its boundaries, and the parts 
contained in it. 

Scala Media, — This canal is triangular in cross section, and is 
bounded externally by the osseous wall of the labyrinth, lined by 
its proper membrane. Internally it is bounded by a thin sheet 
caUed the membrane of Beissner, which separates it from the scala 
vestibuli Its floor is formed by a membrane, which is stretched 
across from the lower edge of tne osseous lamina spiralis to the 
cochlear wall, and is called the membrana hasilaris. 

The scala media accompanies the lamina spiralis throughout, and 

terminates superiorly in 
Mg. 810.t a cul-de-sac near the 

helico-trema ; below, it 
also ends in a blind ex- 
tremity, but from its 
inner side a small canal 
(canalis reuniens)pa>8se9 
off to join the utricle, as 
already mentioned. 

On the upper surface 
of the osseous lamina 
spiralis, near to its outer 
edge, there is a thick 
prominence, called lim- 
bus lamina spiralis, 
whi6h is firmly conf* 

♦ To undfirstand the description of the membranons cochlea, it is necessary 
that the student should constantly refer to hg. 810. 

t Section through one of the coils of the Cochlea : — 8 T, scala tympani; 
S V, scala vestibuli ; c C, canalis cochleae ; R, membrane of Reissner ; lU to 
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nected with the perios^tiin of the lamina. Its surface is irregular, 
being marked by certain fungiform prominences ; these are not all 
of the same length, the internal ones being short, while the external 
are long, and hang over towards the basilar membrane, so as to form 
a groove beneath them, which is called the sulcus spiralis. Cover- 
ing in the limbus, and stretching across from its outer edge to the 
outer wall pf the scala, is an elastic membrane called immhrcma 
tectoria (membrane of Corti). It is nearly parallel with the basilar 
membrane, and thus divides the scala media into two parts, the 
inferior of which is the smallest, and contains the organ of Corti. 

The hasila/r memhrome is stretched acress from the tree edge of the 
osseous lamina to the outer wall of the spiral canal ; it is on th • 
same plane as the lamina itself, and is firmly attached at its outer 
extremity by means of a thick ligament (spiral ligament) to the 
cochlear waU. 

The membrane of Reissner arises from the base of the limbus (or 
on its inner side), and extends across to the upper and outer part 
of the cochlear wall. It is directed somewhat obliquely, and sepa- 
rates the scala vestibuli from the scala media. 

The organ of Corti consists of those structures which are con- 
tained between the membrana tectoria above and the basilar 
membrane below. Its central and most important part consists of 
rod-like bodies, which are fixed firmly below to the basilar mem- 
brane, but above, their enlarged ends meet together like the beams 
of a roof, so as to enclose a triangular space. I^he inner rods over- 
lap the outer, and the latter have a process bent back towards the 
outer side of the canal, from which a layer of squamous cells proceeds, 
forming the membrana reticularis, Un each side of these central 
bodies are others which appear to recline on the larger ones just 
described ; they consist of an inner and an outer set. 

The inner ones bear a close resemblance to the cells of columnar 
epithelium; they are very numerous and closely set, completely 
filling up the sulcus spiralis ; they are flattened and nucleated. 

The outer ones are smaller and less numerous ; they are elongated, 
but do not reach as high as the membrana tectoria ; the outer of 
these are sometimes cSled cells of Claudius. 

VESSELS AND NERVES OF THE INTERNAL EAR. 

Vessels. — The arteries of the labyrinth are derived from the 
internal auditory branch of the basilar artery, and from the stylo- 
mastoid branch of the posterior auricular. The auditory artery at 
the bottom of the meatus internus divides into cochlear and vesti- 
bular branches, which accompany the branches of the auditory 
nerve to the vestibule and coclilea. 

• * 

lamina tspiralis merabranacea ; Us, limbus laminoB spiralis ; as, sulcus 
spiralis ; ffa, ganglion spirale seated on »c, the nervus cochlearis indicated by 
the black line; Iso, lamina spiralis ossea; I, membrana tectoria; b, membrana 
basilaris ; c o, organ of Corti ; lap, ligameutum spirale ; c c, cells of Claudius ; 
1, rod of Corti of the first order ; 2, rod of Corti of second order. 
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. The Teins of the vestibule unite with those of the cochlea, and 
t^pty themselves into the superior petrosal sinus. 

Nerves , — In order that the student may fully understand the dis- 
tribution of the nerves of the internal ear, it is necessary, in the 
&st place, that he should know something of the anatomy of the 
interior of the meatus auditorius internus. 

^e meatus pursues a course directly outwards ; it is about one- 
third of an inch in length, and terminates in two deep depressions, 
separated by a sharp horizontal ridge. The superior depression, 
the smaller of the two, is divided by a vertical ridge, into an ante- 
rior portion, which is the commencement of the aqumductus Fal- 
lopii, and a posterior portion, which corresponds with the upper 
part of the inner wall of the vestibule, and is pierced by numerous 
small foramina. The inferior depression presents posteriorly an oval 
pit, pierced by numerous foramina, whicn open into the vestibule. 
jSTear its anterior extremity, the inferior depression is marked by a 
spiral groove, which is pierced by minute openings for the passage 
of filaments of the cochlear nerve ; this is called tr actus spiralis 
foraminulentus. In the centre of the small piece of bone which 
this groove isolates, is one foramen larger than the rest, which 
leads into the central canal of the modiolus, tuhulus centralis 
modioli. Upon the posterior wall of the lower depression, and op- 
posite to the spiral groove, is a longitudinal groove leading to a fora- 
men, which transmits a considerable branch of the vestibular nerve. 

The auditory and facial nerves enter the meatus internus together, 
accompanied by the audito^ branch of the basilar artery. At the 
bottom of the meatus the f^^ial enters the aqueduct of Fallopius, 
and is conducted along it to the stylo-mastoid foramen, as already 
described. 

The auditory nerve divides into two branches at the bottom of 
the meatus, a vestibular nerve and a cochlear nerve, the latter lying 
anterior to the former, and a little below the facial nerve. 

The vestibular nerve separates into three branches, superior, 
middle, and inferior. The superior vestibular branch gives off a 
number of filaments, which pass through the foramina in the pos- 
terior part of the superior depression ; they enter the vestibule 
beside the crista vestibuli, and are distributed to the utricle, and 
the ampulla of the superior and external semicircular canals. The 
middle vestibular branch sends off numerous filaments, which pass 
through the foramina in the lower depression, enter the vestionle 
through the fovea hemispherica, and are distributed t6 the saccule. 
The inferior and smallest branch passes along the groove and 
througn the foramen at the back part of the meatus ; it is dis- 
tribu^ to the ampulla of the posterior canal. The filaments 
which pass to the canals bifurcate at their ^tremities, and ane 
applied against the flattened side of each membranotfs ampuila ; 
they then pass into the membranous wall, and into the partial 
iieptum, which has been already described as projecting into the 
ampulla. 
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The cocJdea/r nerve divides into numerous filaments, whioh enter 
the foranuna of the tractus spiralis in the base of the cochlea, pass 
upwards in the canals of the modiolus, and, bending outwards at 
rigfht angles, pass between the two layers of the osseous lamina 
spiralis. Here the nerve filaments form a network, in the midst of 
which numerous small ganglia have been observed. From this 
plexus branches are given off externally, which perforate the bottom 
of the sulcus spiralis, and, it is supposed, terminate by becoming 
attached to the rods of Corti, and the cells which adjoin them on 
each side. The central portion of the cochlear nerve passes through 
the tubulus centralis modioli, and supplies the apicial portion of the 
lamina spiralis, and the adjoining structures. 

ORGAN OF TASTE. 

The Tongue is composed of muscular fibres, which are distributed 
in lajrers arranged in various directions : thus, some are disposed 
longitudinally (lingualis superficialis) ; others transversely (lin- 
gu^is transversus) ; others, again, obliquely and vertically. Be- 
tween the muscular fibres is a considerable quantity of adipose 
substance, and in the middle of the organ a vertical septum of 
fibrous tissue. 

The tongue is connected^ posteriorly, with the os hyoides by 
muscular attachment ; and to the epiglottis by mucous membrane, 
which forms the three glosso-epiglottic folds called frcena epigloU 
tidls. At either side it is held in connexion with the lower jaw by 
mucous membrane ; and in front, a fold of that membrane, whicn 
is named frcenum lingum^ is formed beneath its under surface. 

The surface of the tongue is covered by a dense layer analogous 
to the corium of the skin, which gives support to papillae. A 
raphe marks the middle line of the organ, and divides it into 
symmetrical halves. 

The Fapilloi of the tongue are, the — 

Papillae circumvallatse. Papillae filiformes, or conicae, 
Papillm fungiformes. 

The FapiUce circumvallatm (p. lenticulares) are of large size, 
and from fifteen to twenty in number. They are situated on the 
dorsum of the tongue, near its root, and form a row at each side, 
which meets its fellow at the middle line, like the two branches of 
the letter A. Each papilla resembles a cone, attached by its apex 
to the bottom of a cup- shaped depression; hence they are also 
named papillee calyciformes. This cup- shaped cavity forms a kind 
of fossa around tne papilla, whence their name circumvallatce. 
At the meeting of ^ihe two rows of these papillae upon the middle 
of ^e roof of the tongue, is a deep mucous follicle called foramen 
ccBcvm, 

The Papillae conicae or filiformes cover the whole surface of the 
tongue in front of the circumvallatse, but are most abundant 
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towards its anterior part. conical at their base, and 

have projecting from their apices filiform processes, which are found 
to be product of the epithelium. They are arranged in rows, 
which at the back part of the tongue are nearly parallel with the 
circumvallate papOlse, but get more longitudinal m Ijieir direction 
as we proceed forwards, so that at the tip of the tongue they get 
to be nearly parallel with the median longitudinal fvprow, which 
marks the centre of the upper surface of the tongue. 

The PapillcB furigiformee (p. capitatse) are irregularly dispersed 
over the dorsum of the tongue, and are easily recognised among the 
other papillae by their rounded heads, larger size, and red cmour. 
A number of these papillae will generally be observed at the tip of 
the tongue. 

All these papillae have minute secondary papillae projecting from 
their surfaces, and these are coated with a very dense epithelial 
layer, which is generally flat over the circumvallate and fungiform 
papillae, but in the others, forms hair-like processes, which vary 
greatly in their size and shape. 

The circumvallate and fungiform papillae appear alone to possess 
the special sense of taste, the filiform being much too dense at their 
apices for the apprehension of delicate sensation, and hitherto no 
nerve filaments have been traced into the secondary papillae which 
surmount them. The filiform, however, are probably endowed with 
common sensation, and it is manifest that they perform important 
service in assisting mastication. 

Behind the papillae circumvallatae, at the root of the tongue, are 
a number of mucous glands (lingual)^ which open on the surface. 
There is also a small cluster beneath the tip of the tongue. 

Veeeels and Nerves . — The tongue is abundantly supplied with 
blood by the lingual arteries. 

The Nerves are three in number, and of large size ; the gusta- 
tory or lingual branch of the inferior maxillary is distributed to the 
papillae and mucous membrane generally of the fore part and sides 
of the tongue, it is the nerve of common sensation to those parts. 
With it are ^stributed filaments of the chorda tympani ; these 
seem to go chiefly to the papillae, and experiments tend to show 
that the sense of taste in tne front and sides of the tongue is due 
to these, and not to the gustatory filaments, as was formerly 
supposed. 

The glosso-pha/ryngeal nerve is distributed to the back part of the 
tongue, and more especially to the circumvallate papillae ; it endows 
those parts wdth the sense of taste. The hypoglossal nerve is the 
motor nerve distributed to the muscles of the tongue. 

The terminal filaments of the sensory nerves are supposed in 
some cases to become attached to the inner ^jnds of some of th« 
epithelial cells, the connexion bearing a dose resefablance*) to 
tnat observed in the retina, the cochlea, and the nasal mucous 
membrane. 

The Mucous membrane which invests the tongue is continuous 
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Fig. 311* 


with the derma along the margin of the lips. On either side of the 
frsennm linguse it may be traced through the sublingual ducts into 
the sublingual glands, and along Wharton’s ducts into the sub- 
maxillary glands ; from the sides of the cheeks it passes through 
the opening of Stenon’s ducts to the 
parotid glands : in the fauces, it forms 
the assemblage of follicles called ton- 
sils, and may thence be traced down- 
wards into the larynx and pharynx, 
where it is continuous with the general 
gastro-pulmonary mucous membrane. 

Beneath the mucous membrane of 
the mouth are a number of small 
glcmdSf which pour their secretion 
upon the surface. A considerable 
number of these bodies are situated 
within the lips, in the palate, and in the 
floor of the mouth. They are named 
according to their position, labial 
glands, jpalatal glands, and buccal 
glands. 

OEGAN OF TOUCH. 

The Shin is the exterior investment 
of the body, which it serves to cover 
and protect. It is continuous at the 
apertures of the internal cavities with 
the lining membrane of those cavities, 
the internal skin or mucous membrane, and is composed essentially 
of two layers, derma and epidermis. 

The DERMA, cutis vera or cori am, is the deep layer of the skin ; 
it is composed of areolar tissue, muscular tissue, and fat, together 
with numerous blood-vessels, lymphatics, and neiwes, which ramify 
through it. For convenience of description it is divided into a 
retiema/r and papillary layer, but it must be remembered that these 
are nowhere separable the one from the other. 

The Reticula r or deep layer of the derma presents some variety in 
thickness in different parts of the body. Thus in the more exposed 
regions, as the back, tne outer sides of the limbs, the palms, and 
the soles, it is remarkable for its thickness ; while on protected parts 



* The tongue with its papilles. 1. The rapli^, which sometimes bifurcates 
on the dorsum of the tongue, as in the figure. 2, 2. Lobes of the tongue ; the 
rounded eminences o«i this part, and near its tip, are the papillae fungi- 
smaller papillae, among which the former are dispersed, are 
th§ papillae filiformes. Tip of the tongue. 4, 4. Its sides, on which are 
seen the lamellated and fringed papillae. 5, 6. The A-shaped row of papillae 
circumvallatae. 6. Foramen caecum. 7. Mucous glands of the root of the 
tongue. 8. Epiglottis, 9, 9. Fraena epiglottidis. 10, 10. Greater cornua of 
the os hyoides. 
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it is comparatiyely tUn, and on the eyelids, penis, and scrotnzn is 
peculiarly delicate. It is connected by its tinder surface with the 

common superficial fascia of the 
body. It IS composed chiefly of 
white fibrous tissue collected into 
bundles, which are small and closely 
packed in the upper s'lrata, large 
and coarse in the deeper strata ; in 
the latter they form large areolee, 
which contain adipose tissue, and 
in the midst of the fibrous bundles 
the hair-bulbs and the sudoriferous 
glands are imbedded. The super- 
ficial strata contain much yeUow 
elastic tissue, the quantity of which 
varies in different parts oi the body, 
being much increased in the neigh- 
bournood of joints. The deep strata 
contain unstriped muscular fibres, 
which are either gathered into bun- 
dles or dispersed among the fibrous 
tissue. In some parts the muscular 
tissue is so thick as to form a 
distinct layer, as in the ‘Hunica dartos’^ of the scrotum, in the 
nipple and its areola, the penis and the perineum. There are also 
distinct bands of muscle connected with the hair follicles ; these will 
de described in speaking of the hairs. 

Throughout tne whole of the reticular layer connective tissue 
coiyuscles are found, they generally anastomose so as to form a 
network. 

The Fa/pillary or superficial layer of the derma is raised in the 
form of conical prominences or papillm. On the general surface of 
the body the papillae are short and exceedingly minute ; but in other 
situations, as the palmar surface of the hands and fingers, and the 
plantar surface of the feet and toes, they are long and of large size. 
They also differ in arrangement ; for, on the general surface, they 
are distributed at unequal distances and without order ; whereas, 
on the palms and soles, and on the corresponding surfaces of the 
fingers and toes, they are collected into little square clumps, con- 
taining from ten to twenty papillae; and these little clumps are 
disposed in parallel rows. It is this arrangement in rows that gives 
rise to the characteristic parallel ridges and furrows which are met 
with on the hands and feet. The papillse in these little square 

0 

• Vertical section of skin of finger : — A, Epidermis, the surfaoo of which 
shows hollow depressions, a a, between the papillaiy eminences, ft, and ft}e 
openings of the perspiratory ducts, « ; at m is seen the deeper layer of the 
epidermis, or stratum Malpighii ; — Cutis vera, in which are embedded the 
perspiratory glands, dl, with their ducts, «, and also aggregations of fat-cells,/; 
at g IS seen an arterial twig supplying the vascular papilln, p ; and at i one of 
the tactile papill» with its nerve. 
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oltuups BCre for the most part uniform in size and length, but every 
here and there one papilla may be observed which is longer t-hRp 
the rest. The largest papillae of the 
derma are those which produce the 318.* 

nail; in the dermal follicle of the nail 
they are long and filiform, while beneath 
its concave surface they form longitudinal 
and parallel plications which extend for 
nearly the entire length of that organ. In 
structure the papilla is composed of homo- • 
geneouB, nucleated, and fibrillated areolar 
tissue, with a few transverse elastic fibres. 

The papiUse are separated from the epi- 
dermis by an apparently homogeneous 
basement membrane, which becomes evident 
as a transparent line, when the tissue is 
treated witn a solution of chloride of gold. 

The papillae are divisible into vascular and 
nervous^ the former predominating ; some of the nervous papilke are 
occupied by a peculiar form of nerve termination called the tactile 
corpuscle of Meissner or Wagner. 

The Epidermis or cuticle (scarf skin) covers the superficial surface 
of the derma, which it serves to envelope and defend. That surface 
of the epidermis which is exposed to the influence of the atmosphere 
and exterior sources of injury, is hard and horny in texture, while 
that which lies in contact with the papillary layer is soft and 
cellular. Hence the epidermis, like the derma, is divisible into 
two layers, external and internal, the latter being termed the rete 
mucosum. Moreover, the epidermis is laminated m structure, and 
the laminae present a progressively increasing tenuity and density 
as they advance from the inner to the outer surface. This difference 
of density is dependent on the mode of growth of the epidermis, for 
as the external surface is constantly subjected to destruction from 
attrition and chemical action, so the membrane is continually re- 
produced on its internal surface; new layers being successively 
formed on the derma to take the place of the old. 

Immediately in contact with the basement membrane covering 
the papillae is a layer of columnar cells, and it is believed that these 
are^ the active agents in the selection of nourishment from the 
corium for the epidermis, and in the production of the new cells of 
the rete mucosuta. These cells, by drawing nourishment from the 
corium, increase rapidly in size, more especially in length; the 

• Portion of skin from the palm of the hand. 1. Papillary layer. 2. Longi- 
tudinal furrows, markii^ the arrangement of the papillee into ridges. 3. 1’rans- 
verse furrousa dividing the ridges into small quadrangular clumps. In the 
figure a few only of th8 papillae are shown. 4. Eete mucosum raised from 
the papillary layer; its under surface presents an exact impression of the 
papillary layer. 6, 5. Perspiratory ducts drawn out straight by the separation 
of the rete muwosum from the papillary layer ; the point at which each per- 
spiratory duct issues from the papillary layer, and pierces the rete nlucosum, 
is the middle of the transverse furrow l^tween the quadrangular clumps. 
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upper part then becomes separated from the rest to form a new 
cell, while the lower pai-t, remaining still attached to the basement 
membrane, again elongates by the im- 
Mg. 814*. bibition of new material ; again it 

« _ _ divides, and so ad infinitum. The cells 

^ '■* thus formed become larger by draw- 

< ing nourishment from the-*corium, and 

it is probable that they also divide to 

fa f) other cells. As this process goes 

j Q 1 on, the newest formed cells push the 

T older ones away from the corium, and as 

the latter ascend towards the surface of 
undergo certain changes. 

» • 7/ • J y In consequence of the pressure which 

they sustain they become flattened; as 
they get beyond the range of nutrition 
they become altered in consistence ; and, finally, they become subject 
to evaporation. Thus it hapi^ens that the cell which is at first 
spherical becomes elliptical, then becomes still more flattened, and 
at length desiccates into a thin membranous scale, in which the 
nucleus is scarcely apparent ; in this last form it is thrown off. 

l%e under surface of the epidermis is accurately modelled on the 
papillai^ layer of the derma, each papilla having its appropriate 
sheath in the newly-formed epidermis or rete mucosum, and each 
irregularity of surface of the former having its representative in the 
soft tissue of the latter. On the external surface, this character is 
lost ; the minute elevations corresponding with the papillae are, as 
it were, polished down, and the surface is rendered smooth and 


uniform. The palmar and plantar surface of the hands and feet 
are, however, an exception to this rule ; for here, in consequence of 
the large size of the papillae and their peculiar arrangement in rows, 
ridges corresponding with the papillae are strongly marked on the 
superficial surface of the epidermis. The epidermis is remarkable 
for its thickness in situations where the papillae are large, as in the 
palms and soles. In other situations, it assumes a character which 
is also due to the nature of the surface of the derma ; namely, that 
of being marked by a network of linear furrows, which trace out 
the surface into small polygonal and lozenge-shaped areas. These 
lines correspond with the folds of the derma produced by its move- 
ments, and are most numerous where those movements are greatest, 
as in the flexures and on the convexities of joints. 

The dark colour of the skin among the natives of the South is 
due to the coloration of the primitive granules of which the cell is 


♦ Diagram illustrative of the development of the epidermis ai^ of epithePIa 
in general. 1. A new cell. 2. The cell seen to be increased in size. S.oThe 
spheroidal cell. 4. The oval cell. 6. The elliptical cell. 6. The flattened cell ; 
which, by contact of its walls, is speedily converted into a scale in which the 
nucleus is lost. 7. A nucleated scide as seen on its flat surface* 8. A cluster 
of such^scales. 
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composed, especially the nncleus. As the cells desiccate, the colour 
of the granules is lost ; hence the deeper hue of the rete mucosum. 

The poree of the epidermis are the openings of the perspiratory 
ducts, hair follicles, and sebiparous glands. 

VesBels cmd Nerves , — The Arteries of the derma, which enter its 
structure through the areolae of the under surface of the corium, 
divide into innumerable intermediate vessels, which form a rich 
capillary plexus in the superficial strata of the skin and in its 
papillary layer. In the papillae of some parts of the derma, as in 
the longitudinal plications beneath the nail, the capillary vessels 
form simple loops, but in other papillae they are convoluted to a 
greater or less degree in proportion to the size and importance of 
the papillae. The Lymphatic vessels probably form, in the super- 
ficial strata of the derma, a plexus, the meshes of which are inter- 
woven with those of the capillary and nervous plexus. No lym- 
phatics have as yet been discovered in the papillse. 

The Nerves of the derma, after entering the areolae of the deeper 
part of the corium, divide into minute fasciculi, which form a 
terminal plexus in the upper strata of the corium. From this 
plexus the primitive fibres pass off to their distribution as loops, in 
the papillaa. In the less sensitive parts of the skin the loops are 
simple and more or less acute in their bend, in conformity with the 
figure of the papillae. In the sensitive parts, and especially in the 
tactile papillae of the pulps of the fingers, there are two loops, which 
are, moreover, associated with a peculiar body embedded in the 
substance of the papilla, the corpasctdiim tactus of Wagner, 

APPENDAGES OP THE SKIN. 

The appendages of the skin are the nails, hairs, sebaceous glands, 
and perspiratory glands and ducts. 

The Nails are horny appendages of the skin, identical in forma- 
tion with the epidermis, of which they are a part. A nail is convex 
on its external surface, concave within, and implanted by means of 
a thin margin or root in a fold of the derma, which is nearly two 
lines in depth, and acts the part of a follicle to the nail. At the 
bottom of the groove of the follicle are a number of filiform papillae, 
which produce the margin of the root, and, by the successive forma- 
tion of new cells, push the nail onwards in its growth. The con- 
cave surface of the nail is in contact with the derma, and the latter 
is covered by papillae, which perform the double office of retaining 
the nail in its place, and giving it increased thickness by the addi- 
tion of newly-formed cells to its under surface. It is this constat 
change occurring in the under surface of the nail, co-operating with 
the continual formation taking place along the margin of the root, 
vihiok ensures the glowth of the nail in the proper direction. The 
nail derivel a peculiarity of appearance from tne disposition and 
form of the papillae on the ungual surface of the derma (matrix). 
Thus, beneath the root, and for a short distance onwards towards 
its middle, the derma is covered by papillse which are more minute, 

Q Q 
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and consequently less vascular than the papillss somewhat feather 
on. This pat^ of papillse is bounded by a semilunar line, and that 
part of the nail covering it being lighter in colour than the rest, has 
been termed Itmula, Beyond the lunula the papill® are raised 
into longitudinal plaits, which are exceedingly vascular, and give a 
deeper tint of redness to the nail. These plait-like papillae of the 
derma are well calculated by their form to offer an extonsive surface 
both for the adhesion and formation of the nail. The granules and 
cells are develoj>ed on every part of their surface, both in the grooves 
between the plaits and on their sides, and a homy lamina is formed 
between each pair of plaits. When the under surface of a nail is 
examined, these longitudinal laminae, corresponding with the longi- 
tudinal papillae of the ungual portion of the derma, are distinctly 
apparent, and if the nail be forcibly detached, the laminae may lie 
seen in the act of parting from the grooves of the papillae. It is this 
structure that gives rise to the ribbed appearance of the nail. The 
papillary substance of the derma which produces the nail is con- 
tinuous around the circumference of the attached part of that organ 
with the derma of the surrounding skin, and the noray structure of 
the nail is consequently continuous with that of the epidermis. 

Hairs are horny appendages of the skin, produced by the involu- 
tion and subsequent evolution of the epidermis ; the involution con- 
stituting the follicle in which the hair is enclosed, and the evolution 
the shaft of the hair. Hairs vary much in size and length in dif- 
fetent parts of the body; in some they are so short as not to appear 
beyond the follicle ; in others, they grow to a great length, as on 
the scalp ; while along the margins of the eyelids, and in the 
whiskers and beard, they are remarkable for their thickness. 
Hairs are generally more or less flattened in form, and when the 
extremity of a transverse section is examined, it is found to possess 
an elliptical or reniform outline. This examination also aemon- 
strates that the centre of the hair is porous and loose in texture, 
while its periphery is dense ; thus affording ground for its division 
into a cortical and a medidlm'y portion. The free extremity of a 
hair is generally pointed, and sometimes split into two or three 
•filaments. Its attached extremity is implanted deeply in the inte- 
gument, extending through the derma into the subcutaneous areolar 
tissue, where it is surrounded by adipose colls. The central ex- 
tremity of a hair is larger than its shaft, and is called the root or 
bulb. It is rounded or conical in shape. 

The hair is contained in a depression which passes deeply into 
the reticular layer of the coriura, and is called the hair folUcle, It 
is wide in its deepest part where it contains the bulb, gets narrower 
at the entrance of the ducts of the sebaceoijs glands, and a^ain 
widens as it nears the surface. Its wall consists of two distiiict 
layers, called respectively the external and Eternal e%eaih of the 
folUcle, the former being continuous with the corium, and the latter 
with the epidermis. B^ween these layers and the hair itself a de- 
licate structure is observed, called the root sheath ; it is also de- 
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fcribed as composed of an onter and an inner layer. The inner 
layer {Rvadey'e sheath) consists of flat cells wliioh answer to the 
homy layer of the epidermis ; the outer is composed of soft cefls 
like those of the rete mucosum, some of them containing pigment 
{layer of Henle). 

Connected with the hair follicles there are some fine bands of un- 
striped muscular fibre. These arise from the superficial part of the 
corium, and are inserted into the 
outside of the lower part of the 
follicle, below the sebaceous 
gland. They are placed on the 
side towards which the hair 
slopes, and by their contraction 
erect the hair ; hence they have 
received the name of erectores 
piZt. 

The colour of the hair, like 
that of the epidermis, is due to 
the coloration of the primitive 
granules of the cells. 

The Sebaceous glands are 
embedded in the substance of the derma, and present every degree 
of complexity, from the simplest follicle to the compound lobulated 
gland. In some situations tneir excretory ducts open independently 
on the surface of the epidermis ; while in others, they terminate in 
the follicles of the hairs. The sebaceous glands associated with 
the hairs are racemiform and lobulated, consisting of glandular 
vesicles which open by short pedunculated tubnli into a common 
excretory duct, and the latter, after a short course, into the hair- 
follicle. In the scalp there are two of the glands to each hair- 
follicle. On the nose and face the glands are of large size, and 
constantly associated with small hair-follicles. ^ In the meatus 
auditorius the ceruminous glands are also large ; in the eyelids the 
cilia are supplied like other hairs with sebaceous glands, but the 
Meibomian glands may also be regarded as belonging to this class. 
The excretory ducts of sebaceous glands ofier some diversity in 
different parts of the body ; in many situations they are short and 
straight, m others, as in the palms of the hands and soles of the 
feet, where the epidermis is thick, they assume a spiral course. 
The sebaceous ducts are lined by an inversion of the epidermis, 
which forms a thick and funnel-shaped cone at its commencement, 
but soon becopies uniform and sort. Sebaceous glands are met 
with in all parts of the body, but are most abundant in the skin 
of the face, and in t^ose situations which are naturally exposed to 
the influenge of friction. 

T?he sebaceous sub^ance when it collects in inordinate quantities 


• The hairs and their connexions. 1. Hair bulb. 2. Inner shuath of the 
follicle. 8. Sebaceous eland. 4. Erector pill. 
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within the excretoiy duote becomes the habitat of a remarkable 
parasitio animal, the $iecUozoon follimlorum. 

The SuBOBiPAKOus GLANBS are situated deeply in the corium and 
also in the subcutaneous areolar tissue, where they are surrounded 
by adipose cells. They axe small round or oblong 1x>die8, composed 
of one or more convoluted tubuli, which open into a common effe- 
rent duct. The latter ascends from the gland through the derma 
and epidermis, and terminates on the surface by a mnnel- shaped 
and oblique aperture or pore. The efferent duct presents some 
variety in its course upwards ; within the derma it is straight, or 
curved and serpentine, and if the epidermis be thin, proceeds more 
or less directly to the excreting pore. Sometimes it is spirally 
Curved within the derma, and having passed the latter, is regularly 
and beautifully spiral in its passage through the epidermis, the last 
forming an oblique and valvular opening on the surface. The 
spiral course of the duct is especially remarkable in the thick epi- 
dermis of the palm of the hand and sole of the foot. On those 
parts of the skin where the papillso are irregularly distributed, the 
efferent ducts of the sudoriparous glands open on the surface also 
irregulariy, while on the palmar and plantar surfaces of the hands 
and feet, the pores are situated at regular distances along the 
ridges, at points corresponding with the intervals of the small, 
square- shaped clumps of papillae. Indeed, the apertures of the 
pores, seen on the surface of the epidermal ridges, give rise to the 
appearance of small transverse furrows, which intersect the ridges 
from point to point. 

The efferent duct and tubnli of the sudoriparous gland are lined 
by an inflection of the epidermis. This inflection is thick and 
infundibuliform in the upper stratum of the derma, but soon be- 
comes uniform and soft. The infundibuliform projection is drawn 
out from the duct when the epidermis is removed, and may be 
perceived on the under surface of the latter as a nipple-shaped 
cone. A good view of the sudoriferous ducts is obtained by gently 
separating the epidermis of a portion of decomposing skin ; or they 
may be better seen by scalding a piece of skin, and then with- 
drawing the epidermis from the derma. In both cases it is the 
lining sheath of epidermis, in other words, the epithelium, which is 
drawn out from the duct. 



CHAPTER XL 


OP THE VISCERA. 

Th^lT part of tlie science of anatomy which treats of the viscera is 
named splanchnology, from the Greek words (nrXayxvov, viscus, and 
Xoyoff. ^ The viscera of the human body are situated in the three 
great internal cavities ; cranio-spinal, thorax, and abdomen. The 
viscera of the cranio-spinal cavity, namely, the brain and spinal 
cord, with the principal organs of sense, have been already described* 
in conjunction with the nervous system. The viscera of the chest 
are : the central organ of circulation, the heart ; the organs of 
respiration, the lungs; and the thymus gland. The abdominal 
viscera admit of a subdivision into those which properly belong to 
that cavity — viz., the alimentary canal, liver, pancreas, spleen, kid* 
neys, and supra-renal capsules ; and those of the pelvis : the bladder 
and internal organs of generation. 

THOBAX. 

The thorax is the conical cavity, situated at the upper part of the 
trunk of the body ; it is narrow above and broad below, and is 
bounded in front , by the sternum, six superior costal cartilages, 
ribs, and intercostal muscles : laterally, by the ribs and intercostal 
muscles ; and, hehind, by the ribs, intercostal muscles, and vertebral 
column, as low down as the upper border of the last rib and first 
lumbar vertebra ; superiorly, by the first rib at each side, the upper 
part of the sternum in front and the first dorsal vertebra behind ; 
and, inferiorly, by the diaphragm. The superior opening of the 
thorax is closed by the thoracic fascia, and gives passage to the fol- 
lowing parts, namely, the stemo-hyoid, stemo-thyroid, and longi 
colli muscles ; the trachea and cBsophagus ; the carotid and sub- 
clavian arteries and veins, and thoracic duct ; the pneumogastric, 
phrenic, and sympathetic nerves ; and the upper part of the lungs 
and pleurm. The cavity of the thorax is much deeper on the pos- 
terior than on the anterior wall, in consequence of the obliquity of 
^he diaphragm, an^Si contains the heart enclosed in its pericardium, 
with the feeat vessels ; the lungs, with their serous coverings, the 
pleurae; the oesophagus ; some important nerves ; and, in the foetus, 
the thymus gland. 
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THE HEART. 

The central organ of circulation, the heart, is situated between 
the two layers of pleura which constitute the mediastinum, and is 
enclosed in a proper membrane, the pericardium. ‘ 

Pericardium . — ^The pericardium is a fibro-serous membrane like 
the dura mater, and resembles that membmne also in deriTing its 
serous layer from the reflected serous membrane of the viscus -^^ich 
it encloses. In shape it is like a truncated cone, the base being 
downward, the truncated apex upward, surrounding the aorta. It 
consists of two layers, external, nbrous ; and internal, serous. The 
fibrous layer is attached above, to the great vessels proceeding from 
the heart, on which it is continuous with the thoracic fascia ; and 
below, to the tendinous portion of the diaphragm. The serous mem- 
brane invests the heart with the commencement of its great vessels 

as high as the arch of the 
aorta, and is then reflected 
upon the internal surface of 
the fibrous layer. 

In intimate structure the 
fibrous layer is composed of 
strong interlacing fibres ; 
the serous layer consisting 
of a thin stratum of elastic 
tissue disposed in a network, 
adherent by one surface to 
the fibrous layer, and smooth 
on the free surface, where it 
gives support to a single or 
double lamina or tesselated 
epithelium. The bag of the 
pericardium has few vessels 
and nerves, the latter being 
derived from the phrenic 
and recurrent branch of the 
right pneumogastric. 

The Heart is placed obliquely in the cnest, the hose being 
directed upwards and backwards towards the right shoulder ; the 

t Anatomy of the heart, 1. Right auricle. 2. Entrance of the superior 
vena cava. 3. Entrance of the inferior cava. 4. Opening of the coronary vein, 
half closed by the coronary valve. 6. Eustachian valve. 6. Fossa oval is, 
surrounded by the annulus ovalis. 7. Tuberculum Juoweri. 8. Musoult, 
pectinati of the appendix auricul®. 9. Auriculo- ventricular openings 10. Cavjfy 
of the right ventricle. 11. Tricuspid valve, attached % the chord® tendine® 
to the carats® column© (12). 18. Pulmonary artery, guarded at its oom- 

meucement by three semilunar valves. 14. Right pulmouaiy artery, passing 
beneath the arch and behind the ascending aorta. 15. Loft pulmonary artery, 
crossing in front of the descending aorta, ♦ Remains of the ductus 


Fig. 316.t 
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apm forwards and to the left, pointing to the sp^ between the 
fifth and sixth rib, at about three and a half inches from *^e 
sternum.* Its under side is flattened, and rests on the tendinous ' 
portion of the diaphragm; its upper side ib rounded and oonyex, 
and formed principally by the right ventricle, and partly by the 
left. Surmounting the ventricles are the corresponding auricles, 
whose auricular appendages are directed forwards, and slightly 
overlap the root of the pubnonary artery. The pulmonary artery 
is the large anterior vessel at the root of the heart ; it crosses ob- 
liqued the commencement of the aorta. The heart consists of two 
auricles and two ventricles, which are respectively named, from 
their position, right and left. The right is the venous side of the 
heart ; it receives into its auricle the venous blood from every part 
of the body, by the superior and inferior cava and coronary vein. 
From the auricle the blood passes into the ventricle, and from the 
ventricle through the pulmonary artery, to the capillaries of the 
lungs. From these it is returned as arterial blood to the left auricle ; 
from the left auricle it passes into the left ventricle ; and from the 
left ventricle is carried through the aorta, to be distributed to every 
part of the body, and again returned to the heart by the veins. 
This constitutes the course of the adult circulation. 

The heart is best studied in situ. If, however, it be removed 
from the body, it should be placed in the position indicated by the 
above description of its situation. A transverse incision should 
then be made along the ventricular margin of the right auricle, 
from the appendix to its right border, and crossed by a perpendi- 
cular incision, carried from the side of the superior to the inferior 
cava. The blood must then be removed. Some fine specimens of 
white fibrin are frequently found with the coagula; occasionally 
they are yellow and gelatinous. The older anatomists called these 
substances polypus of the heart;” they are usually met with in 
the right ventricle, and sometimes in the left cavities. 

The Right Aukicle is larger than the left, and consists of a 

arteriosus, acting as a ligament between the pulmonary artery and arch of 
the aorta. The arrows mark the course of the venous blood through the right 
side of the heart. Entering the auricle by the superior and inferior cavse, it 
passes through the auriculo-ventneular opening into the ventricle, and thence 
through the pulmonary artery to the lungs. 16. Left auricle. 17. Openings 
of the four pulmonary vein’s. 18. Aunculo-ventricular opening. 19. Lett 
ventricle. 20. Mitral valve, attached by its chord® tendine© to two large 
column® carucae, which project from the walls of the ventricle. 21. Com- 
mencement and course of the ascending aorta behind the pulmonary artery, 
marked by an arrow. The entrance of the vessel is guarded by three semilunar 
valves. 22. Arch of the aorta. The comparative thickness of the two ventricles 
is shown in the diagram. The course of the pure blood through the left side 
of the heart is market^by arrows. The blood is brought from the lungs by the 
four pulmonary veins into the left auricle, and passes through the anriculo- 
vefltricular opening int8 the left ventricle, whence it is conveyed by the aorta 
to every part of the body. 

* The size of the heart is about five inches in length, three inches and a half 
in greatest breadth, and two and a half in thickness. Its weight is about 
eleven ounces in the male, and nine ounces in the female. 
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pruidpal eayity or sintts, and an appendix anricnlae. The interioi' 
of the sinne presents for examination five openings ; two valves ; 
two relics of festal structure ; and two peculiarities in the proper 
structure of the auricle. To facilitate remembrance they may be 
thus arranged : — 


Openings . • 
Valves . I 


Superior cava, Belies of 
Interior cava, foetal structure 
Coronary vein, 

Foramina Thebesii, 
Auriculo-ventricular. Structure of 
Eustachian valve, the auricle 
Coronary valve. 


Annulus ovalis. 
Fossa* ovalis. 

Tuberculum 

Lower!, 

Musculi pectinati. 


The Su'perior vena cava returns the blood from the upper half of 
the body, and opens into the upper and back part of the auricle. 

The Inferior vena cava returns the blood from the lower half of 
the body, and opens through the lower and posterior wall, close to 
the partition between the auricles (septum auricularum). The di- 
rection of these two vessels is such, that a stream forced through 
the superior cava would rush towards the auriculo-ventricular 
opening. In like manner, a jet issuing from the inferior cava would 
dash il5 stream against the septum auricularum ; this is the proper 
direction of the two currents during foetal hfe. 

The Coronary vein returns the venous blood from the substance 
of the heart ; it opens into the auricle between the inferior cava and 
auriculo-ventricular opening, under cover of the coronary valve. 

The Foramina Thetesii are minute pore-like openings of small 
Veins which issue directly from the muscular structure of the heart, 
without entering the venous current. These openings are also 
found in the left auricle, and in the right and left ventricles, but, in 
the latter, are generally believed to be mere cmcal depressions. 

The Auriculo-ventricular opening is the large opening of com- 
munication between the auricle and ventricle. 

The Eustachian valve is a part of the apparatus of foetal circu- 
lation, and serves to direct the placental blood from the inferior 
cava, through the foramen ovale into the left auricle. In the adult 
it is a mere vestige and imperfect, though sometimes it remains 
of large size. It is formed by a fold of the lining membrane of the 
auricle, containing some muscular fibres, is situated between the 
aperture of the inferior cava and the auriculo-ventricular opening, 
and is generally connected with the coronary valve. 

The Coronary valve is a semilunar fold oi the lining membrane, 
stretching across the mouth of the coronary vein, and preventing 
the reflux of bloo^ in the vein during contraction of the auricle. 

The Ammlis ovalis is situated on the septum auriculaiiim, op]^- 
site the termination of the inferior cava. It is \he rounded margin 
of the septum, which occupies the place of the foramen ovale of the 
foetus. 

. The Fossa ovalis is an oval depression corresponding with the 
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fbramen ovale of tlie fetus* Tliis opening i's closed at birth by a 
thia valvular layer, wHch is continuous with the left margin of the 
annulus, and is fequently 
imperfect at its upper part. 

The depression or fossa in 
the right auricle results from 
this arrangement. There is 
no fossa ovalis in the left 
auricle. 

The Tubercnlym Loweri 
is the portion of auricle in- 
tervening between the open- 
ings of the superior and in- 
ferior cava. Being thicker 
than the walls of the veins, 
it forms a projection, which 
was supposed by Lower to 
direct the blood from the 
superior cava into the auri- 
culo-ventricular opening. 

The MuscuU pectinati are 
small muscular columns situated in the appendix auriculae. They 
are numerous, and arranged parallel with each other; hence their 
cognomen pectinatiy like the teeth of a comb. 

The Eight or anterioh ventricle is triangular and prismoid in 
form. Its anterior side is convex, and forms the larger portion of 
the front of the heart. The posterior side, which is also inferior, 
is Hat, and rests on the dia|mragin; the inner side corresponds 
with the partition between, the two ventricles, septum ventricu- 
lorum. Superiorly where the pulmonary artery arises, there is a 
dilatation of the ventricle, termed the inf undih alum or conus 
arteriosus. 

* Anatomy of the heart ; right side. 1. Cavity of right auricle. 2. Appendix 
auriculfle, in its cavity are seen tlie luusculi pectinati. 3. Superior vena cava, 
opening into the upper part of right auricle. 4. Inferior vena cava. 5. P’ossa 
ovalis; the prominent ridge surrounding it is the annulus ovalis. 6. Eusta- 
chian valve. 7. Opening of the coronary vein, 8. Coi'onary valve. 9. Entrance 
of the auriculo-ventricular opening. Between tlie figures 1 and 9, two or 
three foramina Thebesii are seen. a. Right ventricle. Z>, c. Cavity of right 
ventricle, on the walls of which the columnse cameae are seen ; c is placed in 
the channel leading upwards to the pulmonaiy arterj^, d. e, /. Tricuspid 
valve; e is placed on the anterior curtain, /on the right curtain. </. Long 
columna camca, to the apex of which the anterior and right curtain are con- 
nected by chordfe tendinoae. h. The “ long moderator band.” i. The two 
coUimnaB cameae of the right curtain. J:. Attachment by chordae tendineae 
ii the left Imb of the anterior curtain. 1,1. Chordae tendineee of the “fixed 
cuftain ” ol the valve.* ni. Valve of the pulmonary artery. The letter of 
reference is placed on the inferior semilunar segment, n. Apex of left appen- 
dix auriculae, o. Left ventricle, p. Ascending aorta, q. Its transverse 
portion, with the three arterial trunks which arise from the arch, r. De- 
scending aorta. 
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The ri^ht ventricle is to be Iwd open by making an incision 
parallel with« and a little to the right of, the anterior longitudinal 
lurrow, from the pulmonary artery in front, to the apex of the 
heart, and thence by the side of the posterior longitudinal furrow 
behind to the auriculo-yenfricidar opening. 

It contains, to be examined, two openmgs, the auriculo-ventri- 
cidar and that of the pulmonary artery ; two apparatuo of valves, 
tricuspid and semilunar ; and a muscular and tendinous apparatus 
belonging to the tricuspid valves. They may be thus arranged : — 

Auriculo-ventrioular opening. Tricuspid valves, 

Opening of the pulmonary artenr, Semilunar valves. 

Chord® tendine®. 

Came® column®. 

The Auriculo-ventricular opening is surrounded by a fibrous 
ring, covered by the lining membrane (endocardium) of the heart. 
It is the opening of communication between the right auricle and 
ventricle. 

The Opening of the puhnonai^y artery is situated at the summit 
of the conus arteriosus, close to the septum ventriculorum, on the 
left side of the right ventricle, and upon the anterior aspect of the 
heart. 

The Tricuspid valves are three triangular folds of the lining 
membrane, strengthened by a thin layer of fibrous tissue. They 
are connected by their base around the auriculo- ventricular open- 
ing ; and by their sides and apices, which are thickened, they give 
attachment to a number of slender tendinous cords, called cnord® 
tendine®. The chordce tendinem are the tendons of the thick mus- 
cular columns {columnce carnece) which stand out from the walls of 
the ventricle, and serve as muscles to the valves. A number of 
these tendinous cprds converge to a single muscular attachment. 
The tricuspid valves prevent the regurgitation of blood into the 
auricle dunng the contraction of the ventricle, and they are pre- 
vented from being themselves driven back by the chord® tendine® 
and their muscular attachments. 

This connexion of the muscular columns of the heart to the 
valves has caused their 'division into active and passive. The 
active valves are the tricuspid and mitral ; the passive, the semi- 
lunar and coronaiy. 

The valves consist of curtains, cords, and columns. The anterior 
Valve or curtain is the largest, and is so placed as to prevent the 
filling of the pulmonary ai^ry during the distension of the ven- 
tricle. The right valve or curtain is of smaller size, and is situated 
on the right side of the auriculo-ventricular cgiening. The third 
valve, or Seed curtain, is connected by its cords to the s^tum ven' 
triculorum. The chords (chord® tendine®) of ‘the anterior curtftin 
are attached, principally to a long column (columna carnea), which 
is connected with the right or thin and yielding wall of the ven- 
tricle. The right curtain is connected, by means of its cords and 
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columns with the gelding wall of the ventricle. The fixed curtain 
is so named from its attachment to the solid wall of the ventricle, 
by means of oords only, without fleshy columns. 

From this arrangement of the valves it follows, that if the right 
ventricle be over-distended, the thin or yielding wall will give way, 
and carry with it the columns of the anterior and right valve. 
The cords cennected with these columns will draw down the edges 
of the corresponding valves, and produce an opening between the 
curtains, through which the superabundant blood may escape into 
the auricle, and the ventricle be relieved from over-pressure. 
This mechanism is therefore adapted to fulfil the function of a 
safety valve. 

The ColumnoB carnecs (fleshy columns) is a name expressive of 
the appearance of the internal walls of the ventricles, which, with 
the exception of the infundibulum, seem formed of muscular 
columns interlacing in almost every direction. They are divided, 
according to the manner of their connexion, into three sets. 
1. The greater number are attached by the whole of one side, and 
merely form convexities into the cavity of the ventricle. 2. Others 
are connected by both extremities, being free in the middle. 3. A 
few (coiumnae papillares) are attached by one extremity to the walls 
of the heart, and by the other give insertion to the chordae tendineae- 

The Semilunar valves, three in number, are situated around the 
commencement of the pulmonary artery, being formed by a folding 
of its lining membrane, strengthened by a thin layer of fibrous 
tissue. They are attached by their convex borders, and free by the 
concave, which are directed upwards in the course of the vessel, so 
that, during the current of the blood along the artery, they are 
pressed against the sides of the cylinder; but if regurgitation 
ensue, they are immediately expanded, and effectually close the 
entrance of the tube. The margins of the valves are thicker than 
the rest of their extent, and each valve presents in the centre of 
this margin a small fibro-cartilaginous tubercle or nodule, called 
corpus Arantii, which locks in with the other two during the 
closure of the valves, and secures the triangular space which would 
otherwise be left by the approximation of three semilunar folds. 
On either side of the nodule, the edge of the valve is folded and 
thin, and to this part the term lunula has been applied. When the 
valves are closed, the lunulae are brought in contact with each 
other by their surfaces. 

Between the semilunar valves and the cylinder of the arteiy are 
three pouches, called the pulmonary sinuses (sinuses of Valsalva). 
Similar sinuses are situated behind the valves at the commence- 
ment of the aorta, amd are larger and more capacious than those 
of the pulmonary artery. 

T^he Pulmonary artery commences by a scalloped border, cor- 
responding with the three valves which are attached along its ed^. 
It is connected to the ventricle by muscular fibres, and by the 
lining membrane of the heart. 



eo4 


ANATOMY Of THE HEART, 


The Left or postekioe auricle is somewhat smaller, hnt thicker 
than the riffht ; of a cuboid form, and situated more posteriorly. 
The appendix aurlcuke is constricted at its junction with the 
auricle, and has a foliated appearance ; it is directed forwards to- 
wards the root of the pulmonary artery, to which the auriculee of 
both sides appear to converge. 

The left auricle is to be laid open by a 1 shaped incision, the 
horizontal section being made along the border which is attached 
to the base of the ventricle. It presents for examination five open- 
ings, and the muscular structure of the appendix : the fossa ovalis, 
as previously observed, is not to be seen on the left side of the 
septum auricularum. The parts to be examined, are : — 

Four pulmonary veins, 

Auriculo- ventricular opening, 

Musculi pectinati. 

The Pulmonary veins, two from the right and two from the left 
lung, open into the corresponding sides of the auricle. The two 
left pulmonary veins terminate frequently by a common opening. 

The Aurictdo-ventricnlar opening is the aperture of communica- 
tion between the auricle and ventricle. 

The Musculi pedinail are fewer in number than in the right 
auricle, and are situated only in the appendix auriculae. 

Left Vekteicle. — The left ventricle is to be opened by making 

an incision a little to 
the left of the septum 
ventriculorum, and 
continuing it around 
the apex of the heart 
to the auriculo-ventri^ 
cular opening behind. 

The left ventricle is 
conical both in exter- 
nal figure and in the 
shape of its internal 
cavity. It forms the 
apex of the heart, by 
projecting bevond the 
right ventricle, while 
the latter has the ad- 
vantage in length to- 
wards the base. Its 
walls are about seven 
lines in thickness, those of the i%ht ventricle being about two lines 
and a half. ^ ^ 

• Anatomy of the heart ; left side. 1. Cavity of left auricle. The figure is 
placed on that portion of the septum auricularum corresponding with the 
centre of the fossa ovalis. 2. Cavity of the appendix auricule^ near the apex 
of which are seen musculi pectinatL 8. Opening of the two right pulmonary 
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It presents for examination, in its interior, two openings, two 
yalTes, and the tendinoiis cords and miiscnlar columns ; they may 
be thus arranged ; 

Anriculo-ventricular opening, Mitral valves, 

Aortic opening. Semilunar valves. 

Chordas tendineas, 

• Columnas cameae. 

The Auriculo-ventricular opening is a dense fibrous ring, covered 
by the endocardium, but smaller in size than that of the right side. 
Its fibrous structure is closely connected with that of flie right 
auriculo-ventricular and aortic rings ; at the junction of the three 
there is a fibro-cartilaginoua mass, and, in some animals, a portion 
of bone. 

The Mitral valves are attached around the auriculo-ventricular 
opening, as are the tricuspid in the right ventricle. They are 
thicker than the tricuspid, and consist of two segments, of which 
the larger is placed between the auriculo-ventricular opening and 
the commencement of the aorta, and acts the part of a valve to that 
foramen during the filling of the ventricle. The difierence in size 
of the two valves, both being triangular, and the space between 
them, has given rise to the idea of a bishop’s mitre, after which they 
are named, lliese valves, like the tricuspid, are furnished with an 
apparatus of tendinous cords, chordw te7idine(B, which are attached 
to two very large columnce carneoe. 

The ColuimicB carnem admit of the same arrangement into three 
kinds, as on the right side. Those which are free by one extremity, 
the columnas papillares, are two in number, and larger than those 
on the opposite side ; one being placed on the left wall of the ven- 
tricle, the other at the junction of the septum ventriculorum with 
the posterior wall. 

Tne Semilunar valves are placed around the commencement of 
the aorta, like those of the pulmonary artery ; they are similar in 
structure, and are attached to the scalloped border by which the 
aorta is connected with the ventricle. The nodule in the centre of 
each fold is larger than those of the pulmonary valves, and it was 
these that Arantius particularly described ; but the term corpora 
Arantli, is now applied indiscriminately to both. The fossae be- 
tween the semilunar valves and the cylinder of the artery are larger 

veius. 4. The sinus, into which the left pulmonary veins open. 6. Left pul- 
monary veins. 6. Auriculo-ventricular opening. 7, Coronary vein, lying in 
the auriculo-ventricular groove, 8. Left ventricle. 9, 9. Cavity of the left 
ventricle ; the figures rest on the septum ventriculorum. a. Mitral valve ; its 
flaps are connected by chordae tendinae to fe, Columnte cameae. c, c. Fixed 
•olunm® cameae, forming part of the internal surface of the ventricle, d. Arch 
of^he aortd} from the awmmit of which the three arterial trunks of the head 
and upper extremities are seen arising, e. Pulmonary artery, /. Obliterated 
ductus arteriosus ; the letter is placed in the cleft formed by the bifurcation 
of the pulmonary artery, g. Left pulmonary artery, h. Bight ventricle. 
ii Point of the appen^x of right auricle. 
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than iiliose of the pulmonary artery; and are called the smue 
aorHoi (amuses of Yalsalva). 

STftUCTXniE OP THP HEABT* 

The fibres of the ventricles have a very intricate arrangement. 
The most recent and complete description is that of Dr. Pettigrew, 
in the Philosophical Transactions for 1864. The aijthor shows 
that the wall of Ihe ventricles may be divided into seven layers 
the fibres of which differ in direction. The fibres of the first 
layer ran spirally downwards from left to right, but nearly verti- 
cally ; those of the second layer take the same general direction, 
but are more inclined to the horizontal ; those of the third layer are 
still more transverse, and the fourth layer is quite transverse. 
Passing the fourth layer, which occupies a centr^ position in the 
ventricular walls and torms the boundary between the external and 
internal layers, the order of arrangement is reversed and the fibres of 
the remaining layers — viz., five, six, and seven, gradually return in an 
opposite direction and in an inverse order to the same relation to the 
vertical as that maintained by the first external layer. The fibres 
composing corresponding external and internal layers, such as layers 
one and seven, two and six, &c., are continuous in the left ven- 
tricle at the apex, and in the right ventricle in the track for the 
anterior coronary artery, the fibres of both ventricles being for the 
most part continuous likewise at the base. The fibres of the right 
and left ventricles anteriorly and septally are to a certain extent 
independent of each other ; whereas posteriorly many of them are 
common to both ventricles ; i.c., the fibres pass from one ventricle 
to the other. At the apex the fibres are twisted round like a scroll 
or whorl, and then the external fibres enter into the interior of the 
ventricle, and some of them are continuous with those of the mus- 
culi papillares, others with the innermost layer of spinal fibres. 
The fibres from the back and front of the ventricle enter the apex 
in two different bundles, so that the whorl is composed of a 
double set of fibres twisted round each other something like the 
fingers of the two hands when they are folded over each other and 
closed. 

The Av/ricles. — The muscular fibres of the auricles are disposed 
in three sets, transverse, spiral, and circular. The transverse are 
most external and extend over both cavities entering the septum. 
The spiral are attached at each extremity to the auriculo-ventri- 
cular rin^. The circular begin at the apex of the appendix and are 
continued on to the body of the auricle. Others surround the 
entrance of the ven® cav® and pulmonary veins and are continued 
for some distance along these vessels. . 

Mikutb steuctubb. — The P & i^cardivm is a thin layer, composed 
of a network of fine elastic fibres, adherent by the deep surfoceHo 
the muscular structure of the heart, and supporting on its free 
surface a single or double lamina of tesselated epithelium. Beneath 
the pericardium, especially in the grooves of the heart, is more or 
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les0 adipose tisaroe, which is sometimes disiaibiited moie eevteBSxrdjr 
over the snrface of the organ. 

The Endoca/rdium, or lining membrane of the heart, is also thin, 
but thicker m the auricles than in the ventricles, and especially in 
the left auricle. It consists of three layers — namely, 1, a thin 
stratum of white fibrous areolar tissue, which oonnecte it to the 
muscular structure : 2, a middle layer, composed of elastic tissue, 
which is 80 abundant in the auricles as to constitute a thin elastic 
membrane assessed of several laminae; and, 3, an epithelium, 
consistinff of a single or double layer of more or less elongated or 
polygonal, flattened nucleated cells. The surface of the middle 
layer, on which the epithelium is embedded, pre- 
sents a smooth stratum of fine elastic fibres, 
arranged longitudinally while the chief thickness 
of the layer is made up of fine and coarse elastic 
networks, connected by a matrix of areolar tissue, 
in the meshes of which are numerous scattered 
nuclei. In the ventricles the endocardium is trans- 
parent ; in the auricles, particularly the left, it is 
opaque and white, and continuous with the lining 
membrane of the vessels which open into the heart. 

The mu8cula/r fibres are more slender and friable 
than those of the rest of the muscular system ; 
the sarcolemma is more delicate ; the longitudinal 
markings and nuclei more apparent; the fibres, 
more closely united together, nave less intervening 
areolar tissue, are inextricably interlaced, and 
form innumerable anastomosing plexuses, a cha- 
racter peculiar to the muscular structure of the 
heart. The nuclei are placed in the axis of the 
fibre and in the same situation are found rows of minute fatty gra- 
nules, which are excessively multiplied in fatty degeneration of the 
heart. 

The auriculo-ventricular valves are composed of two layers of 
endocardium, connected in the body of the valve by areolo-fibrous 
tissue, mingled with a network of elastic fibres ; towards the edges 
of the valve, the two layers become blended with each other, and 
form a single membrane. The chordae tendinece consist of a fasci- 
culus of tendinous fibres invested by a thin layer of endocardium. 
The semilunar valves are composed of a thin stratum of elastic and 
areolar tissue, the elastic tissue forming a fine network in the sub- 
stance of the latter, and the free surface being invested by a single 
or double layer of epithelium. 

Vessels and Nerves . — The arteries of the heart are derived from 
the left and right coronary ; the capilla/ries form a fine network 
ait)uud t& muscult-r fasciculi as in other muscles ; the veins ac- 

♦ Epithelium of the endocardium, 1. Nucleated cells assuming the fusiform 
figure. 2. Polygonal nucleated cells. Magnified 860 times. After Kfilliker. 
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oompauj ^ arteries, and empty themselves by the common ooro^ 
niUT rein into the rmht auricle ; the venas minimee or ven® Thebesii 
discharging their blood directly into the auricle. The semilunar 
valves are an exception to the rest of the valves 
of the heart, in having no blood-vessels. I/ynn* 
phatic veasela are scanty in the bag of the peri- 
cardium, but numerous beneath the membrana 
propria ; they follow the grooves of the heart, 
and terminate in the glands situated beneath 
the arch of the aorta, and upon the bifurcation 
of the trachea. 

The Nei'ves of the heart are numerous, and 
derived from the cardiac plexuses, which are 
formed by filaments from the sympathetic and 
pneumogastric neiwe, and reach the substance 
of the organ by means of the anterior and pos- 
terior coronary plexus. Ihe nervous filaments 
partly accompany the vessels, partly cross their 
course, anastomose with each other at acute 
angles, and pierce the surface of the heart to reach its substance 
and the endocardium. The nerves are grey, being composed of 
fine pale fibres, a few only of the larger nerves containing in addition 
an admixture of nucleated fibres. The minute fusiform enlargements 
on the external branches are not ganglia, but mere thickenings of 
the neurilemma. 

OEGANS OF RESPIRATION AND VOICE. 

The organs of respiration are the two lungs, with their air-tube, 
the trachea, to the upper part of which is adapted an apparatus of 
cartilages, constituting the organ of voice, or larynx.^ 

THE LAKYNX. 

The Larxfnx is situated at the fore-part of the neck, between the 
trachea and base of the tongue. It is a short tube, of an hour-glass 
form, and is composed of caHUageSf ligaments, muscles, vessels, 
nerves, and nmcous membrane. 

The GaHilages are the — 

Thyroid, Two cornicula laryngis, 

Cncoid, Two cuneiform, 

Two arytenoid, Epiglottis. 

The Thyroid {6vpe6s sidos, like a shield) is the largest cartilage 
of the larynx : it consists of two lateral portionsi. or alee, which meet 
at an au^ in front, and form the projection which is known by tl^e 
name of pomwm Adami. In the male, after ]f)uberty, the angl^of 
of the two al® is acute ; in the female, and before puberty in 
surfac • 

P* • Auastomosiog muscular fibres of tbo heart. After EOlliker. 
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the male, it is obtuse. Where the pomttm Adazm is prominent, a 
bursa mucosa is often found between it and the skin. 

Slaoh ala is (quadrilateral in shape, and forms a rounded border 
posteriorly, which terminates above, in the superior comu, and 
below, in the m^erior cornu. On the side of the ala is an oblique 
linet or ridges directed downwards and forwards, and bounded at 
each eadrenrity by a tubercle. Into this line the stemo-thyroid 
mrwcle is inserted ; and from it the thyro-hyoid and inferior con- 
strictor take their origin. In the recedma (rngle, formed by the 
meeting of the two alaa, on the inner side of the cartilage, and near 
its lower border, are attached the epiglottis, chordse vocalee, thyro- 
ar^noid an<i thyro-epiglottidean muscles. 

The Cricoid {KgUos — elhos, like a ring) is a ring of cartilage, 
narrow in front, and broad behind, where it is surmounted by two 
rounded surfaces , which articulate with the arytenoid cartilages. 
At the mid(ile line, posteriorly, is a vertical ridge which gives at- 
tachment to the cEsophagus, and at each side of the ridge are the 
depressions which lodge the crico-arytenoidei postici muscles. On 
either side of the ring is a glenoid cavity ^ which articulates with 
the inferior comu of the thyroid cartilage. 

The Arytenoid cartilages (dpvraipa* a pitcher), two in number, 
are triangular and prismoi<i in form. They are broad and thick 
below where they articulate with the upper border of the cricoid 
cartilage; pointed above, and prolongeci by two small pjTdform 
fibro-cartilages, cornicula laryngis (capitula Santorini), which are 
curved inwards and backwards, and they each present three sur- 
faces, anterior, posterior, and internal. The posterior surface is 
concave, and lodges part of the arytenoideus muscle ; the internal 
surface is smooth, and forms part of the lateral wall of the larynx ; 
the anterior or external surface is rough and uneven, and gives at- 
tachment to the chorda vocalis, thyro-arytenoideus, crico- arytenoi- 
deus lateralis and posticus, and, above these, to the base of ihe 
cuneiform cartilage. 

The Cuneiform cartilages are two small cylinders of yellow 
fibro-cartilage, about seven lines in length, and enlarged at each 
extremity. By the lower end, or base, the cartilage is attached to 
the middle of the external surface of the arytenoid, and by its 
upper extremity forms a prominence in the border of the aryteno- 
epiglottidean fold of membrane. They are sometimes wanting. 

In the male, the cartilages of the larynx are more or less ossified, 
particularly in old age. 

The Epiglottis (cVtyXwrrtf, upon the tongue) is a fibro-cartilage 
of a yellowish colour, studded with a number of small mucous 
glands, which are •lodged in shallow pits on its surface. It is 

• This derivation hafi reference to the appearance of both cartilages taken 
together and covered by mucous membrane. In animals, which were the 
principal subjects of dissection among the ancients, the opening of the 
larynx, with tne arytenoid cartilages, bears a curious resemblance to the mouth 
of a pitcher with a large spout 
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Bka|>ed lik6 a cordate leaf, and placed immediately in front of the 
opening of the larynx, which it closes completely when the larynx 
is drawn up beneath the base nf the tongue. It is attached by its 
point to the receding cmgle of the thyroid cartilage. 

Ligaments. — The Ugamente of the larynx are numerous, and may 
be arranged into four gro^s : 1. Those which articulate the thyroid 
wil^ the 08 hyoides. 2. Those which connect it with the cncoid. 
3. Ligaments of the arytenoid cartilages. 4. Ligaments of the 
epiglottis. 

1. The ligaments which connect the thyroid cartilage with the os 
hyoides are three in number. 

Two Thyro-hyoidean ligaments pass between the superior cor- 
nua of the thyroid and the extremities of the greater cornua of the 
os hyoides ; a sesamoid bone or cartilage is found in each. 

Tne Thyro^hyoidean memhrcme is a broad membranous layer, 
occupying the entire space between the upper border of the thyroid 
cartilage and the upper and inner border of the os hyoides. It is 
pierced by the superior laryngeal nerve and artery. 

2. The ligaments connecting the thyroid to the cricoid cartilage 
are also three in number : — 

Two Oapsular ligaments^ with their synovial membranes, which 
form the articulation between the inferior cornua of the thyroid and 
, the sides of the cricoid ; and the crico-thyroidean membrane. 

The Crico4h/yroidecm membrane is a fan-shaped layer of yellow 
elastic tissue, thick in front (middle crico-thyroidean ligament) and 
thinner at each side (lateral crico-thyroidean ligament). It is at- 
tached by its apex to the lower border and receding angle of the 
thyroid cartilage, and by its expanded margin to the upper border 
of the cricoid and base of the arytenoid cartilages. Superiorly it 
is continuous with the inferior margin of the chordm vocales. The 
front of the crico-thyroidean membrane is crossed by a small artery, 
the inferior laryngeal, and is the spot selected fo- the operation of 
laryngotomy. Laterally it is covered in by the crico-thyroidei and 
crico-arytenoidei laterales muscles. 

3. The ligaments of the arytenoid cartilages are eight in 
number : — 

Two Capsular ligamsntSf with synovial membranes, which arti- 
culate the arytenoid cartilages with the cricoid, strengthened behind 
by two posterior crico -arytenoid bands or ligaments ; and the supe- 
rior and inferior thyro-arytenoid ligaments. 

The superior tl^yro-arytenoid ligaments are two thin bands of 
yellow elastic tissue attached in front to the receding angle of the 
thyroid cartilage, and behind to the anterior and inner border of 
each arytenoid cartilage. The lower border of ‘this ligament con^ 
stitutes the upper boundary of the ventricle of the larynr, and the 
fold of mucous membrane caused by its prominence has been called 
the superior or false chorda vocalis. 

The inferior thyro-arytenoid ligaments., or true chordae locales, 
are thicker than the superior, and like them composed of yellow 
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elastic Ussud. Bacli ligament is attacHed in front to the receding^ 
angle of the thyroid cartilage, and behind to the anterior angle of 
the base of the arytenoid. The inferior border of thexjhorda vocaiis 
is continuous with the lateral expansion 321 .* 

of the orico-thyroid ligament. The 
superior border forms the lower boun^ 
dary of the*ventricle of the larynx. The 
space between the two chordae vocales 
is the glottis or rima glottidis. 

4. The ligaments of the epiglottis are 
five in number — namely, three glosso- 
epiglottic, hyo-epiglottic, and thyro- 
epiglottic. 

The glo88o-epiglottic ligaments (fracna 
epiglottidis) are three folds of mucous 
membrane, which connect the anterior 
surface of the epiglottis with the root of 
the tongue. Tne middle of these con- 
tains elastic tissue. The hyo-ej^lglottic 
ligament is a band of yellow elastic tissue 
passing between the anterior aspect of 
the epiglottis near its apex, and the 
upper margin of the body of the os 
hyoides. Tne thyro-epiglottic ligament 
is a long and slender fasciculus of yellow 
elastic tissue, which embraces the apex 
of the epiglottis, and is inserted into 
the receding angle of the thyroid cartilage immediately below the 
anterior fissure and above the attachment of the chordae vocales. 

Muscles , — The intrinsic muscles of the larynx are eight in num- 
ber ; the five larger are the muscles of the chordae vocales and rima 
glottidis ; the three smaller are muscles of the epiglottis. 

The five muscles of the chordae vocales and rima glottidis are, 
Crico-thvroideus, Thyro-arytenoideus, 

Crico-arytenoideus posticus, Arytenoideus. 

Crico-arytenoideus lateralis, 



* Vertical section of the larynx, showing its ligaments. 1. Body of os 
hyoides. 2. Its great cornu. 3. Lessor cornu. 4. Ala of the thyroid car- 
tilage. 5. Superior cornu. 6. Inferior cornu. 7. Pomum Adami. 8, 8. Thyi’o- 
hyoidean membrane ; the opening in the membrane immediately above the 
posterior figure is for the passage of the superior laryngeal nerve and artery. 
9. Thyro-hyoidean ligament; the figure is placed immediately above the 
sesamoid bone or cartilage, a. Epiglottis, b. Hyo-epiglottic ligament, 
c. Thyro-epiglottic ligament, d. Arytenoid cartilage ; inner surface, e. Outer 
angle of base of arytlnoid cartilage, f, Oomiculum laryngis. g. Cuneiform 
Cartilage, ^h. Superior thyro-arytenoid ligament, i. Inferior thyro-aryteuoid 
lighment, or chorda ’s^calis; the elliptical space between the two thyro- 
arytenoid ligaments is the ventricle of the larynx, k. Cricoid cartilage. 
I, Lateral portion of the crico-thyroidean membrane, m. Central portion of 
the same membrane, n. Upper ring of tmehea. o. Section of isthmus of 
thyroid gland, p^p. Levator glandiilce thyroidese. 
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The Cri6o4hyroid nmscle oHaes from the anterior stirface of the 
cricoid cartilage, and passes obliquely outwards and backwards to 
be mserted into the lower and inner border of the 
ala of the thyroid from its tubercle as far back 
as the inferior cornu. 

The Crico~arytenoideu8 jpoeticus arises from 
the depression on the posterior surface of the 
cricoid cartilage, and passes upwards and out- 
wards to be inserted into the outer angle of the 
base of the arytenoid. 

The Crico -arytenoid eus lateralis arises from 
the upper border of the side of the cricoid, and 
passes upwards and backwards to be inserted into 
the outer angle of the base of the arytenoid car- 
tilage. 

The Thyro-arytenoideus arises from the re- 
ceding angle of the thyroid cartilage, close to 
the outer side of the chorda vocalis, and passes 
backwards parallel with the cord, to be inserted into the base and 
outer surface of the arytenoid cartilage. 

The Arytenoideus muscle occupies the posterior concave surface 
of the arj^noid cartilages, between which it is stretched. It con- 
sists of three planes of transverse and oblique fibres ; hence it was 
formerly considered as several muscles, under the names of trans^ 
versi and ohliqui. 

The three muscles of the epiglottis are, 

Thyro-epiglottideus, Aryteno-epiglottideus superior, 
Aryteno-epiglottideus inferior. 

The Thyro-ej)iglottldeus appears to be formed by the upper fibres 
of the thy ro- arytenoideus muscle ; they spread out on the external 
surface of the sacculus laryngis, and in the aryteno-epigiottidean 
fold of mucous membrane, on which they are lost ; a few of the an- 
terior fibres being continued onwards to the side of the epiglottis 
(duressor epiglottidis). 

The Aryteno-epiqlottideus superior consists of a few scattered 
muscular fibres, which pass forward in the fold of mucous membrane 
forming the lateral boundary of the entrance into the larynx, from 
the apex of the arytenoid cartilage to the side of the epiglottis. 

The Aryteno-epiglottideus inferior, described by Hilton, and 
closely connected with the sacculus laryngis, may be seen by 
raising the mucous membrane immediately above the ventricle of 
the larynx. It arises by a narrow and fibrous origin from the 
arytenoid cartilage, just above the attachment ofrthe chorda vocalis ; 
and passing forwards and a little upwards, exp^ds over the np|>^ 

♦ Posterior view of the larynx. 1. Thyroid cartilage, right ala. 2. Ascend- 
ing cormi. 8. Descending comn. 4, 7. Cricoid cartilage. 5, 6. Arytenoid 
cartilages. 6. Arytenoideus muscle, consisting of oblique and transverse fasci- 
culi. 7. Crico-arytenoidei postici muscles. 8. Epiglottis. 
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half Or two-tkirda of the saoculus laryngia; it is i/nserted by a 
broad attachment into the side of the epi^ottis. 

Actions , — The crioo-arytenoidei postioi open the glottis while all 
the rest close it. The arytenoidens approxi- 
mates the arytenoid cartilages posteriorly, and 
the crico-arytenoidei laterales and thyro-aryte- 
noidei anteriorly ; the latter, moreover, close the 
glottis mesially. The crico-thyroidei are tensors 
of the chordae vocales, and these muscles, to- 
gether with the thyro-arytenoidei, regulate the 
tension, position, and vibrating length of the 
vocal cords. 

The crico-thyroid muscles effect the tension 
of the chordae vocales by rotating the inferior 
cornua of the thyroid on the cricoid; by this 
actior the anterior portion of the thyroid is 
drawn downwards, and made to approximate 
the upper edge of the cricoid, thus separating it 
further from the arytenoid to which the vocal 
cords are fixed. The crico-arytenoidei postici separate the chordae 
vocales by drawing the outer angles of the arytenoid cartilages 
outwards and downwards. The crico-arytenoidei laterales, by 
drawing the outer angles of the arytenoid cartilages forwards, ap- 
proximate the anterior angles to which the chordae vocales are 
attached. The thyro-arytenoidei draw the arytenoid cartilages 
forwards, and, by their connexion with the chordae vocales, act upon 
the whole length of those cords relaxing them. 

The thyro-epiglottideus acts principally by compressing the 
glands of the sacculus laryngis and the sac itself : by its attach- 
ment to the epiglottis it would act feebly upon that valve. The 
aryteno-epiglottideus superior serves to keep the mucous membrane 
of the sides of the opening of the glottis tense, when the larynx is 
drawn upwards and the opening closed by the epiglottis. Of the 
aryteno-epiglottideus, the functions appear to be, to compress the 
subjacent glands which open into the pouch ; to diminish the capa- 
city of that cavity, and change its form ; and to approximate the 
epiglottis and the arytenoid cartilage. 

Mucous Membrane . — The aperture of the larynx is a triangular 
or cordiform opening, broad in front and narrow behind ; bounded 
anteriorly by the epiglottis, posteriorly by the arytenoidens muscle, 
and on either side by a fold of mucous membrane stretched between 
the side of the epiglottis and the apex of the arytenoid cartilage. 
On the margin of this aryteno-epiglottidean fold the cuneiform car- 
Jilage forms a proffiinence more or less distinct. The cavity of the 

- • r 

• Side view of larynx, one ala of the thyroid cartilage removed. 1. Left 
ala of thyroi<j^ cartilage. 2. Right arytenoid cartilage. 8. Comiculum laryngis 
4. Cricoid cartilage. 6. Orico-arytenoidens posticus muscle. 6. Crioo-aryto- 
noideus lateralis. 7. Thyro-arytenoideus. 8. Orico-thyroidean membrane. 
9. One hall the epiglottis. 10. Upper part of trachea. 
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larynx is divided into two parts by an oblong constriction produced 
by the prominence of the chordae yocales. That portion of the 
cavity which lies above the constriction is broEid and triangnlar 
above, and narrow below ; that which is below it, is narrow above 
and broad and cylindrical below, the circumference of the cylinder 
corresponding with the ring of the cricoid ; while the space included 
by the constriction is a narrow, triangular fissure, the glhttis or rima 
qlottidis. The form of the glottis is that of an isosceles triangle, 
bounded on the sides by the chordae vocales and inner surface of 
the arytenoid cartilages, and behind by the arytenoideus muscle. 
Its length is greater in the male than in the female, and in the 
former measures somewhat less than an inch. Immediately above 
the prominence caused by the chorda vocalis, and extending nearly 
its entire length on each side of the cavity of the larynx, is an ellip- 
tical fossa, the ventricle of the larynx. This fossa is bounded below 
by the chorda vocalis, which it serves to isolate, and above by a 
border of mucous membrane folded upon the lower edge of the 
superior thy ro- arytenoid ligament (superior or false chorda vocalis). 
The whole of the cavity of the larynx, with its prominences and 
depressions, is lined by mucous membrane, which is continuous 
superiorly with that of the mouth and pharynx, and inferiorly is 
prolonged through the trachea and bronchial tubes into the lungs. 
In the ventricles of the larynx the mucous membrane forms a csecal 
pouch of variable size, termed the sacculue laryngis. The sacculus 
laryngis is directed unwards, sometimes extending as high as the 
upper border of the tnyroid cartilage, and occasionally above that 
border. When dissected from the interior of the larynx it is found 
covered by the aryteno-epiglottideus muscle and a fibrous mem- 
brane, which latter is attached to the superior thyro-arytenoid 
ligament below ; to the epiglottis in front ; and to the upper border 
of the thyroid cartilage above. If examined from the exterior of 
the larynx, it will be seen to be covered by the thyro-epiglottideus 
muscle. On the surface of its mucous membrane are the openings 
of sixty or seventy small racemose glands, which are situated in the 
sub-mucous tissue, and give to its external surface a rough and ill- 
dissected appearance. The secretion from these glands is intended 
for the lubrication of the chordae vocales, and is directed upon them 
by two small valvular folds of mucous membrane, which are situated 
at the entrance of the sacculus. The mucous membrane is closely 
connected to the epiglottis and to the chordae vocales, on the latter 
being remarkable for its thinness. It is invested by a columnar 
ciliated epithelium as high up as the superior folds of the ventricle 
of the larynx and lower half of the epiglottis. 

Glands . — The mucous membrane of the laryn£ is furnished withi 
an abundance of mucous glands ; many of these are situated on the 
epiglottis, in the sacculus laryngis, and in the aryteno-epiglottidean 
folds, where they are termed aa^tenoid. The body known %s the epi- 
glottic gland is merely a mass of areolar and adipose tissue, situated 
m the mangular space between the front surface of the apex of 
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the epiglottis, the hyo-epiglottidean and the thyro-hyoidedn liga- 
ment. 

VesBels and Nerves , — ^The Arterieis of the larynx are derived from 
the superior and inferior thyroid. The nerves are the superior 
laryngeal and recurrent laryngeal; both branches of the pneumo- 
ga^ric. The two nerves communicate with each other ; but the 
superior laryngeal is distributed principally to the mucous mem- 
brane at the entrance of the laiynx ; the recurrent, to the muscles. 

THE TEACHEA. 

The Teachea or wind-pipe is cylindrical for about two-thirds of 
its circumference, and flattened on the posterior third, where it 
rests on the oesophagus ; it extends from opposite the fifth cervical 
vertebra to opposite the third dorsal, where it divides into the two 
bronchi. The length of the trachea is about four inches, and its 
diameter from side to side nearly an inch ; it is somewhat larger 
in the male than in the female. The right bronchus, larger than 
the left, passes off* nea^ at right angles, to the upper part of the 
corresponding lung. The left descends ohliguehj, and passes be- 
neath the arch of the aorta, to reach the left lung. 

It is composed of cartilaginous rings, fibrous membrane, muscular 
fibres, elastic tissue, and is lined by mucous membrane. 

The Cartilaginous rings are from fifteen to twenty in number, 
and extend for two-thirds around its cylinder, being deficient at the 
posterior part. The first ring is received within the lower margin 
of the cricoid cartilage, and is broader than the rest ; the last is 
broad at the middle in consequence of the prolongation of the lower 
border into a triangular process which curves backwards at the point 
of bifurcation. Tfiie posterior extremities of the rings are rounded, 
and occasionally one or two rings will be found to bffurcate. 

‘ The Fibrous membrane connects the rings and forms a thin cover- 
ing to them on the outer surface. Internally it does not reach the 
surface, and the rings have in consequence an 
appearance of greater prominence. It also 
stretches across between the rings on the pos- 
terior part of the trachea. 

The Muscular fibres are disposed trans- 
versely across the space, between the extre- 
mities of the rings behind. They are placed 
internally to the fibrous membrane. 

The Elastic tissue is disposed in longitudinal 
bundles, within the rings; and internally to 
the muscular layer behind. 

The Mucous me'^brane, which is pale, forms the internal lining 
^f the tube, and has opening upon its surface the excretory tubes 
of numerSus mucous glands ; it is furnished with a ciliated columnar 

• Ciliated epithelium from the trachea; after KSlliker. 1. External layer 
of longitudintd elastic fibres. 2. Homogeneous surface layer of the mucous 
membrane. 3. Bound cells. 4. Oval and oblong cells. 6. Ciliated cells. 
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epithelitim, wMcli is continuous with that of the larynx above and 
the bronchial tubes below. 

The Muconia glcmds are small ovoid bodies situated internally to 
the fibrous membrane, between that membrane and the muscular 
layer behind, and in the substance of the fibrous membrane between 
the rings. Their ducts open upon the mucous membrane. 

THYROID GLAND. 

The th3rroid gland or body is a hlood^vascular gland; in other 
words, it secretes into the numerous cells of which it is composed, 
a peculiar fluid, which, originally separated from the blood, is again 
taken up by the veins or lymphatic vessels or both, and conveyed 
into the circulation, in this way performing some function in con- 
nexion with the formation or renovation of the blood. It is situated 
on the trachea, and may therefore be considered in this place, 
although bearing no part in the function of respiration. 

This gland consists of two lobes, which are placed one on each 
side of the trachea, and are connected with each other by means of 
an isthmus, which crosses its upper rings, usually the third and 
fourth ; but in this respect there is some variety, a point necessary 
to be remembered in operations on the trachea. The lobes are 
somewhat conical in shape, being larger below than above, and the 
smaller end is continued upwards to the side of the thyroid cartilage. 
The isthmus is connected with the lower third of the two lobes, and 
often gives origin to a process of variable length and size, called the 
pyramid or third lobe. The pyramid is generally situated on the 
left side of the isthmus and is sometimes deriyed from the left lobe. 
The left lobe is somewhat smaller than the right, the weight of the 
entire gland being about one ounce and a half. It is, howeyer, 
larger in young persons and females than in adult males, and 
undergoes a slight increase during menstruation. Its permanent 
enlargement constitutes bronchocele, goitre, or the Derbyshire 
neck. 

The structure of the thyroid is of a brownish-red colour, and is 
composed of a dense aggregation of minute and independent mem- 
branous cayities or yesicles enclosed by a plexus of capillary yessels, 
and connected together by areolar tissue. The yesicles are composed 
of a memhrcma propria Imed by a tesselated epithelium of nucleated 
cells, and contain a clear yellowish fluid, in which are found cyto- 
blasts and cells ; the latter measuring y of an inch in diameter. 

A muscle is occasionally found connected with its isthmps, or 
with the pyramid, and is attached, superiorly, to the body of the 
os hyoides, or to the thyroid cartilage. It was named by Soemmering, 
** levator glcmdulce thyroidece fig. 321. , 

Vessels a/nd Nerves. — It is abundantly supplied with blood by th# 
superior and inferior thyroid arteries. Somethnes an additioiifel 
artery is derived from the arteria innominata, and ascends upon the 
front of the trachea to be distributed to the gland. The wounding 
of the latter vessel, in tracheotomy, might & fatal to the patient. 
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T]^ we derived from the superior laryngeal and from the 

middle and inferior cervical ganglia of the sympathetic. 

THE LUNGS. 

The lungs are two conical organs, situated one at each side of the 
chest, embracing the heart, and sepwated from each other that 
organ and by a membranous partition, the mediastinum. On the 
external or thoracic side they are convex, and correspond with the 
forna of the cavity of the chest; internally they are concave, to 
receive the convetity of the heart. Superiorly they terminate in a 
tapering cone, which extends above the level of the first rib into the 
root of the neck, and inferiorly they are broad and concave, and 
rest on the concave surface of the diaphragm. Their posterior 
border is rounded, broad, and long ; the anterior, sharp, short, and 
marked by one or two deep fissures ; and the inferior border which 
surrounds the base is also sharp. The colour of the lungs is pinkish- 
grey, mottled, and variously marked with black. The surface is 
figxired with irregularly polyhedral outlines, which represent the 
l(mules of the organ, and the area of each of these polyhedral spaces 
is crossed by lighter lines representing smaller lobules. The weight 
of the lungs is about forty ounces, the right lung being two ounces 
heavier than the left. 

Each lung is divided into two lobes, by a long and deep fissure, 
which extends from the posterior surface of the upper part of the 
organ, downwards and forwards to near the anterior angle of its 
base. In the right lung the upper lobe is subdivided by a second 
fissure, which extends obliquely forward from the middle of the 
preceding to the anterior border of the organ, and marks off a small 
triangular lobe. The left lung presents a deep notch in its anterior 
border, at a point corresponding with the apex of the heart. 

The right lung is larger than the left, in consequence of the 
inclination of the heart to the left side. It is also shorter, from the 
great convexity of the liver, which presses the diaphragm upwards 
on the right side of the chest considerably above the level of the 
left ; and it has three lobes. The left lung is smaller, has only two 
lobes, but is longer than the right. 

Each lung is retained in its place by its root, which is fohned by 
the pulmonary artery, pulmonary veins, and bronchial tubes, together 
with the bronchial vessels and pulmonary plexuses of nerves. The 
groove on the surface of the lung where the vessels enter its sub- 
stance is the hilum pulmonis ; and the position of the large vessels 
in the root of the Jung, as follows : from before, backwards, they 
lire placed in a similar order on both sides — ^viz. 

♦ • I 

Pulmonary veins, Pulmonary artery. Bronchus. 

From above, downwards, on the right side, this order is exactly 
reversed ; but on the left side, the bronchus ^s to stoop beneath 
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trlie arch of the aorta, which alters its position to the vessels. They 
are thus disposed on the two sides 

r Bronchus, ( Artery, 

< Artery, Leftt < Bronchus, 

t Veins. ( Veins. 

The special relations of the roots of the lung are, for the right, 
the descending cava, which lies in front, and the vena azygos, 



which arches over it from behind to terminate in the superior vena 
cava. The root of the left lung has the descending aorta lying 
behind it. 

Structure , — ^The lungs are composed of the ramifications of the 
bronchial tubes (bronchia), which terminate in intercellular pas- 
sages and air-cells, of the ramifications of the pulmonary arteries 

* Heart and lungs. 1. Bight ventricle, the vessels to the left of the figure 
are the middle coronary artery and veins ; those to its right, the left coronary 
artery and veins. 2. Left ventricle. 3. Bight auricle. 4. Left auricle. 
6. P^monary artery. 6. Bight pulmonary artery. 7. Left pulmonary artery. 
8. Ligament of the ductus arteriosus. 9. Arch of the aorta. 10. Superior 
vena cava. 11. Arteria innominata, and in front of it the right vena innomi- 
nata. 12. Eight subclavian vein, and, behind it, its Corresponding artery, 
18. Bight common carotid artery and vein. 14. Left vena ^nnominata. 
15. Left carotid artery and vein. 16. Left subclavian vein and artefry, 
17. Trachea. 18. Bight bronchus. 19. Left bronchus. 20, 20. Pulmonary 
veins ; 18, 20, form the root of the right lung ; and 7, 19, 20, the root of the 
left. 21. SuTOrior lobe of the right lung. 22. Middle lobe. 28, Inferior lobe. 
24. Superior lobe of the left lung. 25. Inferior lobe. 
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and veins, bronchial arteries and veins, lymphatics, and nerves ; the 
whole of these structures, beinff held toother by areolar tissue, 
constitute the parenchyma* The parendiyma of the lungs, when 
examined on the surface or by means of a section, is seen to consist 
of small polyhedral divisions, or lobules, which are connected to 
each other by an inter-lobular areolar tissue. These lobules again 
consist of stnaller lobules, and the latter are formed by a duster of 
air-cells, in the parietes of which the capillaries of the pulmonary 
artery and pulmonary veins are distributed. Each lobule, taken 
alone, is provided with its separate bronchial tube, pulmonary 
artery, and vein, and is isolatod from surrounding lobules by a 
process of areolar membrane derived from the subserous tissue ; the 
entire lung is an assemblage of these lobules, so s^arated and so 
connected, held together by the pleura. 

The serous investing membrane of the lungs or pleura is con- 
nected with the surface of the lobules by means of a subserous 
a/reolar tissue, which forms a distinct layer, and being prolonged 
between the lobules, is the bond of adhesion between ttiem. This 
layer contains elastic tissue, and is a chief source of the elasticity 
of the lungs ; its interstices are moistened by a serous secretion, ana 
are unincumbered with fat. 

Bronchial Tubes. — The two bronchi proceed from the bifurcation 
of the trachea opposite the third dorsal vertebra to their cor- 
responding lungs. The right, about an inch long, takes its course 
nearly at right angles with the trachea, and enters the upper part 
of the right lung ; while the left, two inches in length, and smaller 
than the right, passes obliquely beneath the arch of the aorta, and 
enters the lung at about the middle of its root. Upon entering the 
lungs they divide into two branches, and each of these divides and 
subdivides dichotomously to their ultimate termination in the inter- 
cellular passages and air-cells. 

The bronchial tubes continue to diminish in size until they attain 
a diameter of to ^ of an inch, and arrive within I of an inch of 
the surface of the lung. They then become changed in structure, 
and are continued onwards in the midst of air-cells, under the name 
of intercellular passages. Lastly, the intercellular passages, after 
several bifurcations, terminate each by a ceecal extremity or air- 
cell. The intercellular passages are at first cylindrical, like the 
bronchial tubes, but soon become irregular in shape from the great 
number of air-cells which open into them on all sides. The atV- 
cells in the adult lung measure between and of an inch, they 
are irregular in shape, and, most frequently, four-sided cavities, 
separate by thin septa, and communicating freely with the inter- 
cellular passages, a^ad sparingly with the bronchial tubes. 

Jn stnitture tha bronchial tubes are composed of cartilages, 
fibrous membrane, muscular fibres, elastic fibres, and mucous mem- 
brane. The ca/rtilages in the primary bronchi are six or eight in 
number in the right bronchus, and ten or twelve in the left. In 
the subsequent divisions of the bronchial tubes, which are cylm- 
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dncal in fi^re, tlie cartilages assume the form of thin plates of 
irregular shape and size, adapted to each other by their edges, and 
completely surrounding the tubes. The plates are most strongly 
developed around the bifurcations of 
the tuoes, and the j)oint of division is 
furnished with a cartilage of a semi- 
lunar form. They are found entering 
into the structure of the bronchial tubes 
until the latter are reduced to a quarter 
of a line in diameter, and are then lost. 

The fibrous membrane, which enters 
largely into the formation of the trachea 
and bronchial tubes, is the principal 
coat of the smallest tubes, and is con- 
tinued to their terminations in the in- 
tercellular passages and air-cells. 

The muscular fibres belong to the class 
of non-striated, smooth, or organic muscle, they are arranged in 
rings around the tube, and form a muscular coat which is placed 
externally to the cartilaginous plates and is continued as far as the 
extremity of the tubes, being absent in the intercellular passages 
and air-cells. The elastic fibres, arrenged in longitudinal fasciculi, 
form a thin stratum next the mucous lining; this elastic coat is 
prolonged to the ends of the tubes, and scattered fibres are found 
around the intercellular passages and air-cells. The mucous mem~ 
hrane, lining the bronchial tubes,^ is provided with a ciliated 
columnar epithelium as far as their termination ; but in the in- 
tercellular passages and air-cells it is altered in its characters, is 
thin and transparent, and coated with a squamous epithelium. 

The capillaries of the lungs form plexuses which occupy the walls 
and septa of the air-cells and the walls of the intercellular passages, 
but are not continued into the bronchial tubes. The septa between 
the air-cells consist of a single layer of the capillary plexus enclosed 
in a fold of the mucous lining membrane. The air-cells of the 
central part of the lung are most vascular, and at the same time 
smallest, whilst those of the periphery are less vascular and 



lai^er. 

The pigmentary matter of the lungs is contained in the air-cells, 
as well as in the areolar tissue of the inter-lobular spaces and 
blood-vessels ; it is composed chiefly of carbon. 

The Pulmonary artery, conveying the dark and impure venous 
blood to the lungs, terminates in capillary vessels, which form a 
dense network in the parietes of the intercellular passages and air- 
cells, and then converge to form the pulmonary Veins, by which th§ 


• A diagram showing the dilatation of the ultimate bronchial tubes into 
intercellular passages, and the enlargement of the latter near the surface of 
the lung, a, a. Bronchial tubes, h, b. Intercellular passages, on the walls of 
which are seen opening the air-cells, c, c. Air-cclls near the surface of the 
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arterial blood, purified iu its passage tbrougb the capillaries, is re** 
turned to the left auricle of the heart. 

The Bronchial OAieries, branches of the thoracic aorta, ramify on 
the parietes of the bronchial tubes, and terminate partly in bronchial 
veins which convey the venous blood to the vena azygos on th^ 
right side, and the superior intercostal vein on the left ; and partly 
in the pulmonary capillaries. 

The Lymphatics, commencing on the surface and in the substance 
of the lungs, terminate in the bronchial glands. Tliese glands, very 
numerous and often of large size, are placed at the roots of the lungs, 
around the bronchi, and at the bifurcation of the trachea. In early 
life they resemble lymphatic glands in other situations ; but in old 
age, and often in the adult, are black, and filled with carbonaceous 
matter, and occasionally with calcareous deposits. 

The Nerves are derived from the pneumogastric and sympathetic. 
They form two plexuses : anterior pulmonary plexus, situated upon 
the front of the root of the lungs, and composed chiefly of filaments 
from the deep cardiac plexus; and posterior pulmonary plexus, on 
the posterior aspect of the root of the lungs, composed principally 
of branches from the pneumogastric. The branches from these 
plexuses follow the course of the bronchial tubes, and are distributed 
to the intercellular passages and air-cells. 

PLEUK^. 

Each lung is enclosed, and its structure maintained, by a serous 
membrane, the pleura, which invests it as far as the root, and is 
then reflected on the parietes of the chest. That portion of the 
membrane which is in relation with the lung is called pleura puh 
monalis, and that in contact with the parietes, costalis. The 

reflected portion, besides forming the internal fining to the ribs and 
intercostal muscles, also covers the diaphragm and thoracic surface 
of the vessels at the root of the neck, extending for somewhat more 
than an inch above the margin of the first rib. At the lower border 
of the root of the lung is a fold of the pleura, which extends down 
by the side of the posterior mediastinum to the diaphragm, and 
serves to retain the lower part of the lung in position. This 
fold is the broad ligament of the lung, ligamentum latum pul- 
monis. 

On its external surface, where the pleura is connected with sur- 
rounding parts, it is rough ; on its inner surface, smooth. At the 
right side, where the diaphragm is pressed upwards by the liver, 
the pleura is shorter than on the left, but it extends higher into the 
neck ; while the left pleura, in consequence of the encroachment of 
the heart on the left side of the chest, is narrower than the right. 

MEDIASTINUJf. 

The approximation of the two reflected pleurae in the middle line 
of the thorax forms a septum, which divides the chest into the two 
pulmonary cavities. This is the mediastinum. The two pleurae 
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are not, However, in contact mtH eacH other at the middle line in 
the formation of the mediastinum, but have a space between them 
which contains all the viscera of the chest with tne exception of the 
Inngs. The mediastinnm is divided into an anterior, middle, and 
post&rior portion. 

The Anterior mediastinum is a triangular space, bounded in front 
by the sternum, and at each side by the pleura. lt> contains a 
quantity of loose areolar tissue, in which are found some lymphatic 
vessels passing upwards from the liver, the remains of the thymus 
gland, the origin of the sterno-hyoid, sterno- thyroid, and left trian- 
gularis stemi muscle, and the left internal mammary vessels. 

The Middle Tnediastinum contains the heart enclosed in its peri- 
cardium ; the ascending aorta ; superior vena cava ; pulmonary 
arteries and veins ; bifurcation of the trachea ; and phrenic nerves. 

The Posterior mediastinum is bounded behind by the vertebral 
column, in front by the pericardium, and at each side by the pleura. 
It contains the aorta; the greater and lesser azygos vein, and 
superior intercostal veins; the thoracic duct; oesophagus and 
pneumogastric nerves ; and the great splanchnic nerves. 

ABDOMEN. 

The abdomen is the inferior cavity of the trunk of the body ; it is 
bounded in front and at the sides by the lower ribs and abdominal 
muscles ; behind, by the vertebral column and abdominal muscles ; 
above, by the diaphragm ; and below, by the pelvis ; and contains, 
the alimentary canal, the organs subservient to digestion — viz., the 
liver, pancreas, and spleen; and the organs of excretion, the 
kidneys, with the supra-renal capsules. 

Regions. — For convenience of description of the viscera, and of 
reference to the morbid affections of this cavity, the abdomen is 
divided into certain districts or regions. Thus, if two transvei-se 
lines be carried around the body, the one parallel with the cartilages 
of the eighth ribs, the other with the highest point of the crests of 
the ilia, the abdomen will be divided into three zones. Again, if a 
peraendicular line be drawn, at each side, from the cartilage of the 
eighth rib to the middle of Poupart’s ligament, the three primary 
zones "will each be subdivided into three compartments or regions, 
middle and two lateral. 

The middle region of the upper zone being immediately over the 
small end of the stomach, is called epigastric (cVt yaargp, over the 
stomach). The two lateral regions being under the cartilages of the 
ribs, are called hypochondriac (vrrb under the cartilages). 

The middle region of the middle zone is the umbilical ; the two 
lateral, the lumbar. The middle region of the inferior zone is tb« 
hypogastric {vnb yacrryp, below the stomach) ; and the tWo lateral, 
the iliac. In addition to these divisions, we employ the term 
inguinal region, in reference to the vicinity of Poupart’s ligament. 

Position of the Viscera. — In the upper zone will be seen the 



BEGIONS OP THE ABIX)MEN. 628 

liver, extending across from tlie right to the left side ; the stomach 
and spjleen on the left, and the pancreas and duodenum behind. In 
the middle zone is the transverse portion of the colon, with the 
upper part of the ascending and descending colon, omentum, small 
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intestines, mesentery, and, behind, the kidneys and supra-renal 
capsules. In the inferior zone is the lower part of the omentum 
and small intestines, the caecum, ascending colon, descending colon 
with the sigmoid flexure, and ureters. 

The smooth and polished surface, which the viscera and parietes 
of the abdomen present, is due to the peritoneum. 

* Viscera of the abdomen in situ. 1, 1. Flaps of the abdominal parietes 
turned aside. 2. Liver, its left lobe. 3. Right lobe. 4. Fundus of the gall- 
bladder. 6. Round ligament of the liver, issuing from the cleft of the longi- 
tudinal '^lssu^e, and passing along the parietes of the abdomen to the umbilicus. 
4 Part of the broad Cgament of the liver. 7. Stomach. 8. Its pyloric end. 
y. Commencement o| the duodenum. a. Lower extremity of spleen. 
&, Greater omentum, r, c. Small intestines, d. Ceecum. e. Appendix 
ceeoi. /.* Ascending colon. g. Transverse colon, h. Descending colon, 
t. Sigmoid flexure of colon, k. Appendices epiploicae connected with the sig- 
moid flexure. 1. Three ridges representing the cords of the urachus and 
hypogastric arteries ascending to the umbilicus, m. Diaphragm. 
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The PeriioneiJim (Trfptre/vcu/, to extend arottnd) is- a serous mem- 
brane, and therefore, a shut sac : a single exception exists in the 
human subject to this character — ^viz., in the female, where the 

peritoneum is perforated 
by the open •extremities 
of the FaUopian tubes, 
and is continuous with 
their mucous hning. 

The simplest idea that 
can be given of a serous 
membrane, which will 
apply equally to aU, is, 
that it invests the viscus 
or viscera, and is 
reflected on the parietes 
of the containing cavity. 
If the cavity contain 
only a single viscus, the 
consideration of the 
serous membrane is ex- 
tremely simple. But in 
the abdomen, where there 
are a number of viscera, 
the serous membrane 
passes from one to the 
other until it has in- 
vested the whole, before 
it is reflected on the pa- 
rietes. Hence its re- 
flexions are a little more 
complicated. 

In tracing the re- 
flexions of the perito- 
neum, in the middle line, 
we commence with the 
diaphragm, which is lined by two layers, one from the parietes 



♦ Reflexions of the peritoneum, n. Diaphragm. L. Liver. s. Stomach 
c. Transverse colon. D. Transverse duodenum. P. Pancreas, i. Small 
intestines, k. Rectum, b. Urinaiy bladder. 1. Anterior layer of peritoneum, 
lining the under surface of the diaphragm. 2. Posterior layer. 3. Coronary 
ligament, formed by the passage of these two layers to the posterior border of 
the liver. 4. Lesser omentum ; the two layers passing^Irom the under surface 
of the liver to the lesser curve of the stomach. 6. Thp two layei^ meeting St 
the greater curve, then passing downwards and Tetuniing upon themselves, 
forming (6) the greater omentum. 7. Transverse meso-colon. 8. Posterior 
layer traced upwards in front of D, transverse duodenum, and p, pS-ncreas, to 
become continuous with the posterior layer (2). 9. Foramen of Winslow: the 

dotted line bounding this foramen infeiiorly marks the course of the hepatic 
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in front, cmt&rior, and ono from tLe parietes behind, posterior. 
These two layers of the same membrane, at the posterior part 
of the diaphrEigm, descend to the upper surface of the Iwer, 
forming the coronary and lateral ligaments of the Hver. They 
then surround the liver, one going in front, the other behind that 
viscus, and meeting at its under surface, pass to the stomach, 
forming th^lesser omentum. They then, in the same manner, sur- 
round the stomach, and meeting at its lower border, descend for 
some distance in front of the intestines, and return to the trans- 
verse colon, forming the great omentum ; they then surround the 
transverse colon, and pass directly backwards to the vertebral 
column, forming the transverse meso-colon. Here the two layers 
separate ; the posterior ascends in front of the pancreas and aorta, 
and returns to the posterior part of the diaphram, where it be- 
comes the posterior layer with which we commenced. The anterior 
descends^ invests all the small intestines, and returning to the ver- 
tebral column, forms the mesentery. It then descends into the 
pelvis in front of the rectum, which it holds in its place by means 
of a fold called meso-rectumy forms a pouch, the recto^vesical fold, 
between the rectum and the bladder, ascends upon the posterior 
surface of the bladder, forming its false ligaments, and returns upon 
the anterior parietes of the abdomen to the diaphragm, whence we 
first traced it. 

In the female, after descending into the pelvis in front of the 
rectum, it is reflected upon the posterior surface of the vagina and 
uterus. It then descends on the anterior surface of the uterus, and 
forms at either side the broad ligaments of that organ. From the 
uterus it ascends upon the posterior surface of the bladder, and an- 
terior parietes of the abdomen, and is continued, as in the male, to 
the diaphragm. 

In this way the continuity of the peritoneum, as a whole, is dis- 
tinctly shown, and it matters not where the examination commence 
or where it terminate, still the same continuity of surface will be 
discernible throughout. If we trace it from side to side of the 
abdomen, we may commence at the umbilicus ; we then foUow it 
outwards, lining the inner side of the parietes to the ascending 
colon ; it surrounds that intestine ; it then surrounds the small 
intestine, and, returning on itself, forms the mesentery. It then 
invests the descending colon, and reaches the parietes on the 
opposite side of the abdomen, whence it may be traced to the exact 
point from which we started. 

The viscera, which are thus shown to be invested by the peri- 
toneum in its course from above downwards, are the — 

♦ 

ffttery forwards, to enter between the layers of the lesser omentum. 10. Me- 
eefttery encircling the Small intestine. 11. Recto-vesical fold, formed by the 
descending anterior layer. 12. Anterior layer traced upwards on the inner 
surface of the abdominal parietes to the layer (1), with which the examination 
commenced. 
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ia front, anterior, and one from the parietes behind, posterior. 
These two layers of the same membrane, at the posterior part 
of the diaphragm, descend to the upper surface of the liver, 
forming the coronary and lateral ligaments of the liver. They 
then sun*ound the hver, one going in front, the other behind that 
visctw, and meeting at its under surface, pass to the stomach, 
forming the* lesser omentum. They then, in the same manner, sur- 
round the stomach, and meeting at its lower border, descend for 
some distance in front of the intestines, and return to the trans- 
verse colon, forming the great omentmu ; they then surround the 
transverse colon, and pass directly backwards to the vertebral 
column, forming the transverse meso-colon. Here the two layers 
separate ; the posterior ascends in front of the pancreas and aorta, 
and returns to the posterior part of the diaphragm, where it be- 
comes the posterior layer with which we commenced. The anterior 
descends, invests all tne small intestines, and returning to the ver- 
tebral column, forms the mesentery. It then descends into the 
pelvis in front of the rectum, which it holds in its place by means 
of a fold called meso-rectnm, forms a pouch, the recto-vesical fold, 
between the rectum and the bladder, ascends upon the posterior 
surface of the bladder, forming its false ligaments, and returns upon 
the anterior parietes of the abdomen to the diaphragm, whence we 
j&rst traced it. 

In the female, after descending into the pelvis in front of the 
rectum, it is reflected upon the posterior surface of the vagina and 
uterus. It then descends on the anterior surface of the uterus, and 
forms at either side the broad ligaments of that organ. From the 
uterus it ascends upon the posterior surface of the bladder, and an- 
terior parietes of the abdomen, and is continued, as in the male, to 
the diaphragm. 

In this way the continuity of the peritoneum, as a whole, is dis- 
tinctly shown, and it matters not where the examination commence 
or where it terminate, still the same continuity of surface will be 
discernible throughout. K we trace it from side to side of the 
abdomen, we may commence at the umbilicus ; we then follow it 
outwards, lining the inner side of the parietes to the ascending 
colon ; it surrounds that intestine ; it then surrounds the small 
intestine, and, returning on itself, forms the mesentery. It then 
invests the descending colon, and reaches the parietes on the 
opposite side of the abdomen, whence it may be traced to the exact 
pomt from which we started. 

The viscera, which are thus shown to be invested by the peri- 
toneum in its course from above downwards, are the — 

V 

rflrtery forwards, to enter between the layers of the lesser omentum. 10. Me- 
sefltery encurcUng the Amall intestine. 11. Kecto-vesical fold, formed by the 
descending anterior layer, 12. Anterior layer traced upwards on the inner 
surface of^e abdominal parietes to the layer (1), with which the examination 
commenced. 
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layer, Traasrerae oolon. 

Stomach, Small intestines, 

Pelvic viscera. 

The folds formed between these and between the diaphragm and 
the liver, are — 

(Diaphragm.) 

Broad, coronary, and lateral ligaments. 

(Liver.) 

Lesser omentum. 

(Stomach.) 

Greater omentum . 

(Transverse colon.) 

Transverse meso-colon. 

Mesentery, 

Meso-rectum, 

Recto- vesical fold, 

False ligaments of the bladder. 

And in the female, the — 

Broad ligaments of the uterus. 

The ligaments of the liver will be described with that organ. 

The heesei' omentum (gastro-hepatic) is the duplicature which 
passes between the liver and the upper border of the stomach. It 
18 extremely thin, excepting at its right border, where it is free, and 
contains between its layers the — 

Hepatic artery. Portal vein, 

Ductus communis choledochus. Lymphatics, 

Hepatic plexus of nerves. 

These structures are enclosed in a loose areolar tissue, called 
GlisBon's capsule. The relative position of the three vessels is, the 
artery to tne left, the duct to the right, the vein between and 
behipd. 

If the finger be introduced behind this right border of the lesser 
omentum, it will be situated in an opening called tbe/orowrtew of 
Winslow. In front of the finger will lie tie right border of the 
lesser omentum ; behind it, the diaphragm, oov<ered by the ascend- 
ing or posterior layer of the peritoneum ; hehw, the hepatic arterj^ 
curving forward from the coeHac axis ; and ahovd, the louds Spigeki. 
These, therefore, are the houndoHes of the foramen of Wmslowl 
which is nothing more than a constrictaon of the general cavity of 
the peritoneum at this point, arising out of the necessity for the 



mmommL 


m 


hepoBc and gastric arteries to pass forwards from the ecsliac axis 
to reach their respective viscera. 

If air be blown through the foramen of Winslow, it will descend 
behind the lesser omentum and stomach to the space between the 
descending and ascending pair of layers, forming the great omen- 
tum. This is sometimes called the lesser cavity of the peritoneum, 
and that eatemal to the foramen the greater cavity ; in which case 
the foramen is considered as the means of communication between 
the two. It may be objected to this division that it tends to lead 
the inexperienced to believe that there are two cavities, while, in 
reality, there is but one, the foramen of Winslow being merely a 
constriction of that one, to facilitate the communication between 
the nutrient arteries and the viscera of the upper part of the 
abdomen. 

The Oreaf omentum (gastro-colic) consists of four la/yers ofperi- 
tonemut the two which descend from the stomach, and the same 
two, returning upon themselves to the transverse colon. A quantity 
of adipose substance is deposited around the vessels which ramify 
throng its structure. It would appear to perform a double function 
in the economy : namely, protecting the intestines from cold ; and, 
facilitating the movement of the intestines on each other during 
their vermicular action. 

The Transverse mcso- colon (pecroSi middle, being attached to 
the middle of the cylinder of the intestine) is the medium- of con- 
nexion between the transverse colon and the posterior wall of the 
abdomen. It affords to the nutrient arteries a passage to reach the 
intestine, and encloses between its layers, at the posterior part, the 
transverse portion of the duodenum. It also forms a transverse 
septum across the abdominal cavity. 

The Mesentery {ptaov tmpov, connected to the middle of the 
cylinder of the small intestine) is the medium of connexion between 
the small intestines and the posterior wall of the abdomen. It is 
oblique in direction, being attached to the posterior wall, from the 
left side of the second lumbar vertebra to the right iliac fossa; 
retains the small intestines in their place, and gives passage to the 
mesenteric arteries, veins, nerves, and lymphatics. 

The Meso-rectum, in like manner, retains the rectum in con- 
nexion with the front of the sacrum. Besides this, there are some 
minor folds in the pelvis, as the recto-vesical fold, the false ligaments 
of the bladder t and the broad Ugamettfs of the utei'us. 

The Appendices epiploicm are small irregular pouches of the 
peritoneum, fiUed with fat, and attached like fringes to the large 
mtestine. 

Three other dup^catures of the peritoneum are situated in the 
rfdes of the abdoiqen; they are the gastro- phrenic ligament, the 
gAtro-splenio omentum, the ascending and descending meso-colon. 
The gastro^^hrenic ligament is a small duj)licature of the peri- 
toneum, which descends from the diaphragm to the extremity of 
the cBsophagus, and lesser curve of the stomach. The gastro-sp^nio 

s s 2 
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omentum (ligamentum gastro-lienale) is the dtiplic&tnre which con- 
nects the spleen to the stomach. The aeeenddng meeo^oolon is 
the fold which connects the upper part of the ascending colon 
with the posterior wall of the abdomen ; and the descending meso- 
colon, that which retains the sigmoid flexure in connexion with the 
abdominal wall. 

ALIMENTiLIlY CAKA.L. 

The Alimentary canal is a mnsculo-membranous tube, extending 
from the mouth to the anus. It is variously named in the different 
parts of its course ; and is divided into, the 

Mouth, 

Pharynx, 

QSsophagus, 

Stomach, 

{ Duodenum, ( Caecum, 

Jejunum, Large intestine j Colon, 

Ileum, I Rectum. 

The Mouth (cavitas oris) is the irregular cavity which contains 
the organ of taste and the principal instruments of mastication. 
It is bounded, in front, by the lips; on either side, by the internal 
surface of the cheek?; above, by the hard palate and teeth of the 
upper jaw; below, by the tongue, the mucous membrane stretched 
between the arch of the lower jaw and the under surface of the 
tongue, and by the teeth of the inferior maxilla ; and, behind, by 
the soft palate and fauces. The space between the teeth and fleshy 
walls of the face is the vest ih alum oris. 

The Lips (labium superius et inferius) are two fleshy folds formed 
externally by common integument and internally by mucous mem- 
brane, and containing between these two layers, muscles, a quantity 
of fat, and numerous small labial glands. They are attached to 
the surface of the upper and lower jaw, and each lip is connected 
to the gum in the middle line by a fold of mucous membrane, the 
freenutn lahii superioris and froenum lab Li inferioids, the latter 
being very small. 

The Cheeks (buccae) are continuous with the lips, and form the 
sides of the face ; they are composed of integument, a large quantity 
of fat, muscles, mucous membrane, and buccal glands. 

ITie mucous membrane lining the cheeks is reflected above and 
below on the sides of the jaws, and is attached posteriorly to the 
anterior margin of the ramus of the lower jaw. At about its 
middle, opposite the second molar tooth of the upper jaw, is a 
papilla, on which may be observed a small opening, the aperture 
of the duct of the parotid gland. ^ ^ ** 

The Hard palate (palatum durum, seu, osteum) is a dense strife- 
ture, composed of mucous membrane, palatine glands, areolai* 
tissue, vessels, and nerves, and firmly connected to the palate pro- 
cess of the superior maxillary^ and palate bones. It is bounded in 
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front and at each aide hy the alveolar processes and gpaa, h 
continuons behind with the soft palate. Along the mid^e line it 
is marked by an elevated raph^, and presents at each nde of tite 
raph^ a nnmber of transverse ridges and grooves. Near its anterior 
extremity, ^d immediately behmd the middle incisor teeth, is a 
papilla which corresponds with the termination of the anterior 
palatine canal, and receives the naso-palatine nerves. 

The Gums (^Dgivas) are composed of a thick and dense mncous 
membrane, which is closely adherent to the periosteum of the 
alveolar processes, and embraces the necks of the teeth. They are 
remarkable for their hardness and insensibility ; and for their close 
contact, without adhesion, to the surface of the tooth. From the 
neck of the tooth they are reflected into the alveolus, and become 
continuous with the periosteal (peridental) membrane of that 
cavity. 

The Tongue has been already described as an organ of sense ; it 
is invested by mucous membrane, which is reflected from its under 
part upon the inner surface of the lower jaw, and constitutes with 
the muscles beneath, the floor of the mouth. On the under surface 
of the tongue, near its anterior part, the mucous membrane forms 
a considerable fold, which is called the fnmium llngtue ; and on 
each side of the frsenum is a large papilla, caruncula suhliyiguaUs, 
the termination of the duct (Wharton’s duct) of the submaxillary 
gland. Running back from this papilla is a ridge, occasioned by 
the prominence of the sublingual gland ; and opening along the 
summit of this ridge, a number of small openings, the apertures of 
the excretory ducts of the gland. Posteriorly the tongue is con- 
nected with the os hy oides by muscle, and to the epiglottis by three 
folds of mucous membrane, the ft cena epiglotfidis. 

The Soft palate (palatum molle ; velum pendulum palati) is a 
fold of mucous membrane situated at the posterior part of the 
mouth. It is continuous, superiorly, with the hard palate, and is 
composed of mucous membrane, palatine glands, and muscles. 
Hanging from the middle of its inferior border is a small rounded 
process, the uvula; and passing outwards from the uvula at each 
side are two curved folds of the mucous membrane, the arches or 
pillars of the palate. The anterior pillar (arcus palatinus inferior ; 
glosso-palatinus) is continued downwards to the side of the base of 
the tongue, and is formed by the prominence of the palato-glossus 
muscle. The posterior mllar (arcus palatinus superior ; pharyngo- 
palatinus) is prolonged downwards and backwards into the pharynx, 
being formed by the convexity of the palato-pharyngeus muscle. 
These two pillars, closely united above, are separated below by a 
triangular interval or niche, in which the tonsil is lodged. 

• The sj^ace included between the soft palate and the root of the 
tbngue 18 the isthmus of the fauces. It is bounded above by the 
soft palate ; on each side by the pillars of the soft palate and tonsil ; 
and below by the root of the tongue. It is the opening between 
the mouth and pharynx. 
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The T&imU (amygdalaa) are two glandular organs, about half an 
inch in lemjth, shaped like almonds, and situated between the 
anterior and posterior pillar of the soft palate, at each side of the 
fauces. They are composed of an assemblage of mucous follicles, 
which open on the surface by twelve or fifteen apertures. Exter- 
nally, they are invested by the pharyngeal fascia, which separates 
them from the superior constrictor muscle and internal carotid 
artery, and prevents an abscess from opening in that direction. In 
relation to surrounding parts, each gland corresponds with the 
angle of the lower jaw. 

The Mucous (j/laads of the mouth (orales) are racemose or lobu- 
lated glands ; they are yellowish or whitish in colour, rounded or 
multangular in form, and situated in the submucous areolar tissue. 
The labial glands vary in size from half a line to one line and a 
half in diameter, and form an almost continuous layer around the 
mouth. The buccal glands are numerous, but smaller than the 
labial; a few of larger size being located near the aperture of 
Steiion’s duct. The nwlar gla'nds are placed between the masseter 
and buccinator, and pierce the latter with their ducts opposite the 
molar teeth. The palatine glands are situated in the posterior 
half of the hard palate and in the soft palate ; in the latter forming 
a layer severd lines in breadth. They are also numerous but smaU 
on the posterior part of the soft palate. The Ungual glands form a 
thick stratum in the sub-mucous tissue beneath the mucous follicles 
at the root of the tongue ; this layer extends completely across the 
tongue, and their ducts, several lines in length, open by infundi- 
buliform expansions, some into the mucous folli- 
cles, others into the foramen caecum, others into 
the fossae of the papillae circum vallatae, and others 
between the papillae. Mucous glands of the 
same kind are also dispersed on other parts of 
the tongue, but are smaller and few in number : 
a small group is found between the vertical 
folds on the sides of the tongue and a con- 
siderable group on its under surface near the tip 
and on either side of the fraenum linguae. 

In minute structure the glandular organs of 
the mucous membrane of the mouth are divisible 
into follicles or follicular glands ; and racemose 
or lobulated glands. The follicular glands are 
svmplet as those of the root of the tongue; or 
co7npound, like the tonsil, which is merely an 
aggregation of simple follicular glands. The 
i^emose or lobulated glands may be of the 
simples t construction, consisting of from four Up 

* FoUic^AT gla 1 from the root of tho tongue ; after KClliker. 1. Epithe- 
liutm i. Fapil^ of the mucous membrane. 8. Cavity of the follicle. 4. In- 
composed of areolar tissue. 6. Fibro-vascular matrix, 
forming the parenchyma of the gland ; and containing, 6, 6, the closed capsuled 
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Fig. 380.* 



eight lohules, which open directly into an exoretoiy duct like the 
smaller oral glands, or of an aggregation of smaller and larger 
lobules, forming primanr and secon&ry lobes, and finally a gland 
of considerable size, as the salivary. 

The foUimlar glcmd^ in external appearance, is a mere crypt or 
pouch of mucous membrane, but the wall of 
the pouc^ is thickened, and presents two 
layers, simerficial and deep, with an inter- 
mediate nbro-vascular matrix, in which are 
lodged a number of closed vesicles or capsules. 

These capsules are round or oblong, and 
whitish, from to ^ of an inch in diameter, 
and composed of an external coat of homo- 
geneous areolar tissue, containing a greyish- 
white pulpy substance, consisting of small 
nucleate cells of an inch), free nuclei, 

and a small quantity of alkaline fluid. The 
follicular glands of the root of the tongue 
form a continuous layer, stretching from the 
papillae circumvallatae backwards to the epi- 
glottis, and from the tonsil on one side to that 
on the other side of the fauces. They are lenticular and globular 
in figure, from half a line to two lines in diameter, and placed 
superficially so as to form prominences on 
the surface of the membrane. Each gland 
is furnished with a central aperture which 
opens into its cavity ; the cavity being lined 
with mucous membrane and epithelium, and 
containing a greyish mucus. The deep layer 
of the foSicular gland is firmly adherent to 
the submucous tissue, and overlies the i)roper 
mucous glands, which form a stratum be- 
neath the follicular glands. The tonsil is a 
compound follicular gland, consisting of an 
aggregation of fifteen or twenty simple folli- 
cular glands, intimately united and neld to- 
gether so as to constitute a single organ. 

They are enclosed in a thick investing c^sule of areolar tissue, with 
a certain proportion of elastic tissue. The capillary vessels of the 
follicular glands form a fine and close network around their bases. 

The racenhoscy or hhulated glandy is composed of several lobes, 
the lobes being made up of a branch or branches of an excretory 


Fig 331 t 



♦ One lobe of a racemose mucous gland from the floor of tlie mouth ; aftei 
• K5lUker. 1. Sheath of areolar tissue. 2. Excretory' duct. 3. Glandular 
yesicles acini. » 

t Plan of the structure of a racemose gland ; after Kttlliker. 1. ^ excre- 
tory tube unravelled, to show tlie composition of the lobule, of diverticula, 
and OBcal terminations of the duct. 2. Appearance of tlie glandular vesicles, 
when grouped together in their normal state. 8. The main excretory duct. 
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duct, aad vesicular dilatations. The excretory ducts terminate in a 
common excretory duct, which opens on the efface of the mucous 
membrane, and the glandular vesicles or Q>cmi are diverticula and 
cmcal terminations of the smaller convoluted branches of the ex- 
cretory ducts. The glandular vesicles are globular or oval or pyri- 
form in shape, about ^ of an inch in diameter, and composed of a 
prcmer structureless coat, or memhrama propria^ lined by an epi^ 
the^^ layer of spheroidal nucleolo-nucleated cells, somewhat less 
tlian ^ 7 ^ of an inch in bread^. The nucleated cells contain white 
or coloured granules, which give the pro^r colour to the glands. 
The excretory ducts are composed of ai*eolar and elastic tissue, and 
lined by a layer of columnar epithelium. 

The smallest racemose gland consists of several lobules, and the 
lobules are held together by areolar tissue, and by an external in- 
vesting coat of the same tissue intermingled with elastic fibres. 
The capillary vessels of the glands form a close network around the 
glandular vesicles ; and the secretion of the glands is a clear yel- 
lowish mucus, with an occasional and accidental admixture of gra- 
nules, nuclei, and remains of cells. 

SALIVARY GLANDS. 

Communicating with the mouth are the excretory ducts of three 
pairs of salivary glands (glandidce ealivales), the parotid, sub- 
maxillary, and sublingual. 

The PAROTID GLAND (frapa, near, ovj, 3»rosr, the ear), the largest of 
the three, is situated immediately in front of the external ear, and 
extends superficially for a short distance over the masseter muscle, 
and deeply behind the ramus of the lower jaw. It reaches inferiorly 
to below the level of the angle of the jaw, and posteriorly to the 
mastoid process, slightly overlapping the insertion of the stemo- 
mastoid muscle. Embedded in its substance are, the external 
carotid artery, temporal vein, and facial nerve ; emerging from its 
anterior border, the transverse facial artery and branches of the 
facial nerve, and above, the temporal artery and auriculo-temporal 
nerve. 

The duct of the parotid gland (Stenon’s duct), about two inches 
in length, and about the diameter of a crow’s-quill, issues from the 
anterior part of the gland, just below the zygoma, and crosses the 
masseter muscle; it then curves inwards over the anterior border of 
the muscle, and pierces the buccinator opposite the second molar 
tooth of the upper jaw ; its opening in the mouth being indicated 

duct is ^nse in structure, and its walls of considerable 
thickness in proportion to the area of the tube, which is remarkably 
small A small glandular appendage, the soda pour otidis As con-< 
nected with the upper part of the duct on the masS^r muscle ; and 
opens into it by one or several small ducts. 

The SUBMAXILLARY GLAND, roundcd in its form, is situated in the 
posterior part of the submaxillary triangle of the neck. It rests on 
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tiia hyo-glossus, stylo-glossus, and mylo-liyoideus muscle, and is 
covered m by the body of the lower jaw and the deep cervical fascia. 
It is separated from the parotid gland by the stylo-maxillary liga- 
ment, and from the sublmgual gland by the mylo-hyoideus muscle. 
Embedded among its lobules are the facial artery and submaxillary 
ganglion. 

Its excretory duct, WlicfHon's d/uct, about two inches in length, 
issues from the middle of the gland, and passes between the mylo- 
hyoideus and hyo-glossus to the fraanum lingum, by the side of which 
it terminates at the apex of a papilla, ca/runcula suhlinguaUs, A 
process of the gland is prolonged with the duct for a short distance 
behind the mylo-hyoideus. 

Th ' SUBUNGUAL is a long and flattened gland, situated beneath 
the mucous membrane of the floor of the mouth, at each side of the 
frsenum linguae. It is in relation at the freenum wi^ its fellow of 
the opposite side, and in the rest of its course lies between the 
lower jaw and genio-hyo-glossUs, being bounded below by the mylo- 
hyoideus. It is in relation also with the duct of the submaxillary 
gland and the hypoglossal nerve. 

Its secretion is poured into the mouth by from seven to twenty 
short ducts, ductus llivinianij which open on the ridge made by 
the gland in the floor of the mouth; the larger openings being 
situated by the side of the frasnum linguae. One of the ducts longer 
than the rest, and opening close to Wharton’s duct, has been 
named ductus Bartholin i. 

Structure . — The salivary glands are of the conglomerate kind, 
consisting of lobes, which are made up of polyhedral lobules ; and 
these of smaller lobules ; in minute structure they correspond with 
the racemose mucous glands. . . . 

The smallest lobule is composed of glandular vesicles, acim, 
which are minute csecal poucnes, formed by the convolution and 
dilatation of the extreme ramifications of the ducts. These minute 
ducts unite to form lobular ducts, and the lobular ducts constitute 
by their union a single excretory duct. The glandular vesicles sxq 
connected by areolar tissue, so as to form a minute lobule ; and the 
lobules and larger lobes are held together by a more condensed, but 
lax areolar tissue. The submaxillary and sublingual glands are 
looser in structure and their lobules larger than those of the parotid 


The glandular vesicles^ about 3^^ of on inch in (bameter, consist 
of a proper external coat or membrana 'proyria, lined by a 
layer of spheroidal epithelial cells. The cells are nucleolo-nucleal^ 
and contain granules, some of which are fatty and others 
mentary. The excgetory ducts are thick and dense, composed of 
areolar and elastic tissue, and lined by a layer of columji^ enu/w- 
Uum ; anti Whart<k’s duct is additionally ^vided with a lonw- 
tudinal layer of smooth muscular fibre. The secretion of tne 
salivary glands is a clear fluid, sometimes containing a small (quan- 
tity of mucus and the detrita epithelial cells. 
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VesBeis cmd Nmm, — ^The parotid gland is abundantly supplied 
with arterieB by the external carotia; the snbmaxillary by the 
facial and lingual *, and the Bublin^al bvthe enbHngtial and snb- 
mental branches of the lingual aitery, ^e oapill^es form net** 
works around and in contact with the glandular vesicles. 

The Nerves of the parotid gland are derived from the auriculo- 
temporal branch of the inferior maxillary, from the .auricularis 
magnus, and from the nervi molles accompanying the external 
carotid artery. The submaxillary gland is supplied by the branches 
of the submaxillary ganglion, symnathetic, and filaments from the 
mylo-hyoidean nerve; and the sublingual by filaments from the 
subma^ary ganglion and gustatory nerve. 

PHABINX. 

The pharynx (</>apiryf, the throat) is a musciilo-inembranous sac, 
about four inches in length, situated on the cervical jxirtion of the 
vertebral column, and extending from the base of the skull to a 
point corresponding with the cricoid cartilage in front, and the fifth 
cervical vertebra behind. It is composed of mucous membrane, 
muscles, and a strong aponeurosis ; and communicates in front with 
the cavity of the nose, mouth, and 
larynx. Above it is attached, partly by 
muscle, but chiefly by aponeurosis, to 
the basilar process of the occipital bone 
and petrous portion of the temj^Kiral 
bone, and below it is continuous with 
the oesophagus. 

At its anterior part it has opening 
into it seven foramina, viz. — 

Posterior nares, two, 

Eustachian tubes, tw'o, 

Mouth, 

Larynx, 

(Esophagus. 

The Posterior nares are the two large 
openings at the upper and front part 
of the pharynx. On each side of tnese 
openings, and parallel with the poste- 
rior termination of the inferior turbi- 
nated bone, is the slit-like opening in the mucous membrane, 

♦ Pharynx laid own from behind. 1. Section carried transversf'ly through 
the base of the skull. 2, 2. Walls of the pharynx draw» aside. 3, 8. Posterior 
nares, separated by the vomer. 4. Extremity of om* Enstachian tube. 6. Salt 
palate. 6. Posterior pillar of the soft palate. 7. Anferior pillaJ*; the tonsil 
is seen in the niche between the two pillars. 3. Boot of the tongue, partly 
concealed by the uvula. 9. Epiglottis, overhanging (lt>) the cordlfomi 
opening of the larynx. 11, Posterior part of the larymx. 12. Opening of tht* 
oesophagus. 18. (Esophagus. 14. Trachea. 




8T0HA0H. 


m 


xoarking tke apertsore of the Eu$taohum tube* Beneath the poe^ 
terior naree ie the isthmus faucdumt the laim opening into the 
mouth, partly veiled by the soft palate; ana beneath the root of 
the ton^e, we cordiform opening of the larynx. The (jeeophageal 
opening is the lower constricted portion of the pharynx. 

C&sopAoi/iw.— The oesophagus (omv, to bear, (payiiv, to eat) is a 
Rightly fl^nious canal, inclining to the left in the neck, to the right 
in the upwr part of the thorax, and again to the left in its course 
through the ^sterior med^tinnm ; it commences at the tenninar 
tion 01 the pharynx, opposite the lower border of the cricoid carti- 
lage and fifth cervical vertebra, and descends the neck, behind and 
rather to the left of the trachea. It then passes behind the arch of 
the aorta and left bronchus, and along the posterior mediastinxun, 
lying in front of the thoracic aorta, to the oesophageal opening in 
the iaphiugm, where it enters the abdomen, and terminates at the 
cardiac orifice of the stom^h opposite the ninth or tenth dorsal 
vertebra. The oesophagus is flattened and narrow in the cervical 
region, and cylindrical m the rest of its course ; its largest diameter 
bemg met with near the lower part ; it is connected by loose areolar 
tissue to surrounding structures. 

The oesophagus is very muscular; its longUwdinnl fibres com- 
mence by three fasciculi, two lateral, which are continuous ^vith the 
inferior constrictor, and one anterior which is attached to the ver- 
tical ridge of the cricoid cartilage. The circular fibres are attached 
superiorly to the cricoid cartilage; they are transverse in their 
arrangement above and below, but spiral in the middle of the 
oesophagus. Below, both sets of fibres are continued upon the 
stomach. 

THE STOMACH. 

The stomach is an expansion of the alimentary canal, situated in 
the left hypochondriac and epigastric regioU, and, for a small 
extent, in the right hypochondriac region. It is directed somewhat 
obliquely from above downwards, from left to right, and from 
behind forwards ; and in the female is longer than in the male. 
(In account of the peculiarity of its form, it is divided into a 
middle part or body, a greater or splenic, and a lesser or pyloric^ 
end ; a lesser curvature above, and a greater cui'vature below ; an 
anterior and a posterior surface ; a cardiac orifice, and a pyloHc 
orifice. The great end (fundus) is not only of large size, but 
expands beyond the point of entrance of the oosoj^agus, and 
is embraced by the concave surface of the spleen; it presents 
superiorly a ftinnel-shaped expansion, leading to the cardiac 
orifice, llie pyloius (janitor) is the small and contracted exti^- 
•nity of the organ; it is situated on a plane anterior and in- 
ferior to* the carcfiac orifice, and lies in contact with the under 
surface of the liver, often reaching to the gall-bladder. Near the 
lesser end is a dilatation, the antrum of the pylorus. The two 
curvatures give attachment to the peritoneum ; the upper curve to 
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the lesser omentum, the lower to the great omentum. The anterior 
surface looks upward and fomard, and is in relation with the 
diaphragm (which separates it from the viscera of the thorax 



and six lower ribs), with the left lobe of the liver, and in the 
epigastric region with the abdominal parietes. The posterior sur- 
looks downwards and backwards, and is in relation with the 
diaphragm, pancreas, third portion of the duodenum, transverse 
meso-colon, left kidney, and left supra-renal capsule ; this surface 
forms the anterior boundary of that cul-de-sac of the peritoneum 
which is situated behind the lesser omentum and extends into the 
greater omentum. In a state of distension, as after a meal, the an- 
terior surface becomes superior, and the greater curvature is directed 
forwards against the abdominal parietes. Meckel estimates the 
capacity of the stomach at one foot square ; when moderately full 
it IS capable of holding from five to ten pints of fluid. 

Structure of the Stomach . — The stomach has four coats — ^viz., 
serous, muscular, submucous, and mucous. 

• Vertical and longitudinal section of the stomach and dnodennm, made in 
a direction to include the two orifices of the stomach. 1. (Esophagus ; on its 
internal Burfa^ the plicated arrangement of the mucous membrane is shown. 
2. Car<hac orifice of the stomach, around which the serrated border of the 
epithelium is seen. 3. Great end of the stomach. 4. Lesser or pyloric end. 
5. Lesser curve. 6. Greater curve. 7. Dilatation at the lesser end of the 
stomach, the antrum of the pylorus. This may be regarded as the rudiment 
of a second stomach. H. Itugm of the stomach formed by the mucous mem- 
brane ; their loniptudinal direction is 6hi>wn. 9. Pylons. 10. Oblique poi<» 
tion of the duoaenum. 11. Descending portion. 12,^ Pancreatic duct and 
ductus commums choledochus close to their termination. 18. Papilla upon 
which the ducts open. 14. Transverse portion of duodenum. 16. Commence- 
ment of jejunum. In the interior of the duodenum and jejunum, the valvul® 
conniventes are seen. 
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Tlie serom coat is derived from the peritoneum and completely 
invests it, except at the upper and lower borders, where th^ ante- 
rior and posterior layers are separated by a very small interval, in 
which run the gastric, and gastro-goiploic arteries. • 

The muscular coat consists of ^res arranged in three layers. 
The most external are longjitudinal, and are extended from the 
oesophagesd to the pyloric orifice. They are scattered over the back 
and front of the organ, but are collected into strong bundles along 
the two borders. The middle layer is disposed in circles, which 
commence at the left extremity, and continue along the whole body 
of the stomach to the pylorus, where they are gathered into a mus- 
cular ring, which forms the contractile part of that outlet. Some 
oblique fibres continued from the circular fibres of the oesophagus 
form a partial layer within the two former. They are continued on 
to the cardiac orifice, and spread out from it, some of them having 
nearly jbhe same direction as the circular fibres. 

The 8uh-mucou8 areolar tissue forms a third coat. It is loose and 
filamentous in structure, so that the next coat is comparatively 
feebly attached to the muscular coat. 

The mucous membrane of the stomach is soft and loose, thinner at 
the cardiac than at the pyloric end, and of a greyish or pinkish-grey 
colour. It is redder in infancy than in the adult. It is so loosely 
connected to the muscular coat that when the stomach is distended 
it has a smooth, even, mucous lining ; but when contracted the 
membrane is thrown into folds, or rugcB, These plaits, though not 
permanent, always when present assume one direction, that next 
the pylorus being disposed circularly, those over the rest of the 
interior longitudinally. The circular 
fold at the pylorus along with the mus- 
cular ring, constitutes the pyloric valve. 

The surface of the mucous membrane 
is covered with small depressions called 
alveoli, of a polygonal form, averaging 
of an inch in diameter. They are 
deeper, more marked, aud more nume- 
rous near the pylorus. In the bottom 
of each alveolus and in the mucous 
membrane between them, are to be 
seen minute circular orifices of tubular glands. Four or five open 
into each alveolus. The gastric follicles, as they are called, are 
small tubes arranged perpendicularly to the mucous surface, their 
closed extremities resting against the submucous tissue. They are 


ruj. 334.* 



* Portion of the iifucons membrane of the stomach, magnified 75 times. 
Che alveoli measure^ of an inch in length, by Thi in breadth ; the width 
oh the sefflia bt*ing of an inch. The smaller alveoli measured of an 
inch in length, and in breadth. The tritid or quadrifid division oi a small 
artery is seen at the bottom of each alveolus, and in the depressions between 
the divisions of the artery, the apertures of the gastric follicles ; two, three, 
or four, in each depression. „e,8* 
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aLoui ^ of an incL in diameter. In stmctnre they consist of an 
involniaon of the basement membrane and a layer of epithelial cells. 
In some the form of epithelium is columnar, and in others the neck 
of thef tubule is lined with this variety; while at the deeper part 
it contains spheroidal or glandutar cells. 
835.* Fiff. 83C.t It is from tlie latter that the true solvent 
gastric juice is poured out.* Most of 
these follicles are simple, but others are 
cleft, so that two, ana sometimes three, 
open into the stomach by a common 
orifice. 

SMALL INTESTINES. 



The small intestine, infestinum tenue, 
is about twenty or twenty-five feet in 
length, and is divisible into three por- 
tions, dmdemiiUt jejwiumj and ileum. 

The Duodenum (called !ia>b€KaddKrv\op 
by Herophilus), larger and more deeply 
seated than the rest of the small intes- 
tine, has received its name from being 
about equal in length to the breadth of twelve fingers (eight 
or ten inches). In its course it presents a horse-shoe curve; 
commencing at the pylorus, it ascends obliquely backwards to 
the under surface of the liver ; it next descends qyorpendicu- 
larly in front of the right kidney as low as the fourth lumbar 
vertebra, and then passes nearly transversely across the third 
lumbar vertebra ; terminating in the jejunum at the left side of 
the second lumbar vertebra, where it is crossed by the superior 
mesenteric artery and vein. It is connected with the portal eminence 
of the liver by means of a band of peritoneum called lig amentum 
hepatico-duodenale ; and to the right kidney by another bond, the 
ligamentum duodeno^renale. 

The first or oblique portion (pars transversa superior) of its course, 
between two and three inches in length, is completely enclosed by 
the peritoneum: it is in relation, above with the liver and neck of 
the gall-bladder ; in front with the great omentum and abdominal 
parietes ; and behind with the right border of the lesser omentum 
and its vessels. 

The second or perpendicular portion (pars descendens) is situated 
altogether behind the peritoneum ; it is f 


I in relation by its anterior 


• Perpendicular section of the stomach in the pyloric region ; showing its 
coats and tbe gastric glands ; from the pig : after KOllikSr. i Gastric glands. 

2. Muscular layer of the mucous mcmbnine. 8. 8ubmi|pou8 coat, in which # 
vessel has been divided. 4. Transverse fibres of the muscular coat. 5. Lon- 
gitudinal fibres of the muscular coat. 6 Sorous coat. 

t A tubular gastric gland. 1. Columnar epithelium occupying its upper 
third. 2. Flexuous and twisfid dn^per portion, filled with spheroidal colls 

3. Qn^f the spheroidal cells. After Kblliker. 
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ewrfaoe with the oommencement of ihe^ arch of the col^ ; hy lie 
poBterior mrface with the concave mar^ of the right kidney, the 
inferior vena cava, and ductus communis choledochus; by its rigM 
border with the ascending colon ; and by its left border with the 
pancreas. The ductus communis choledochus and pancreatic duct 
open into the internal and posterior side of the perpendicular por- 
tion, a litt^g below its middle. 

The third or transveree portion (pars transversa inferior) of the 
duodenum, the longest and narrowest of the three, lies between the 
diverging layers oftoe transverse meso-colon, with which and with 
the stomach it is in relation in front ; above, it is in contact with 
the lower border of the pancreas, the superior mesenteric artery and 
vein being interposed ; and, behind, it rests on the inferior vena 
cava and aorta. 

The Jejunum (jejunus, empty) is named from being generally 
found empty. It forms the upper two-fifths of the small intes- 
tine ; commencing at the bend oi the duodenum, jiexura duodeno^ 
jejunalie, on the left side of the second lumbar vertebra, and termi- 
nating in the ileum. It is thicker to the touch than the rest of the 
intes^e, has a pinkish tinge from containing more mucous mem- 
brane than the ueum, and is situated in the umbilical region and 
left iliac fossa. 

The Ileum (eiXctv, to twist, to convolute) includes the remaining 
three-fifths of the small intestine. It is somewhat smaller in 
calibre, thinner in texture, and paler than the jejunum ; but there 
is no mark by which to distinguish the termination of the one or 
the commencement of the other. It is situated in the umbilical 
and hypogastric region and pelvic cavity, and terminates in the 
right iliac fossa, by opening at an obtuse angle into the commence- 
ment of the colon. At its entrance into the large intestine it has a 
cuneiform shape. 

The small intestines form in their course a double curve resem- 
bling the letter S, the upper curve to the right representing that 
of ime duodenum ; and the lower to the left that of the jejunum 
and Ueum to the termination of the latter in the colon. 

The jejunum and ileum are surrounded, above and at the sides, 
by the colon ; in front they are in relation with the omentum and 
abdominal parietes ; they are retained in position by the mesentery, 
which connects them with the posterior wall of the abdomen ; and 
below they descend into the cavity of the pelvis. At about the 
lower third of the ileum a pouch-like process or diverticulum of the 
intestine is occasionally seen. This is a vestige of embryonic stru^ 
ture, and results from the obliteration of the omphalo-mesenteric 
or vitelline duct at a short distance from the cylinder of the intes- 
tine. 

LABGE DJTESTIHE. 

The large intestine (intestinum craasum vel amplum), five or six 
feet and sometimes more in length, prismoid in form, saccjyi^ted 
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and thioker than the small intestine, tapers gradually from above 
downwards, and is divided into, ccecumt colony and rectum. 

The CcBCUm (caput coli) is the blind pouch, or cul-de-sac, about 
two inches and a naif in len^h, situated at the commencement of 
the large intestine. It is lodged in 
the right iliac fossa, and retained in 
its place by the peritoneum which 
passes over its anterior surface; its 
posterior surface is connected by loose 
areolar tissue with the iliac fascia. 
Attached to its extremity is the ap- 
pendix vermiformis, a long worm- 
shaped tube, the rudiment of the 
lenj^hened emeum found in all mam- 
raiierous animals except man and the 
higher quadrumana. The appendix 
varies in length from one to five or six 
inches ; it is about equal in diameter 
to a goose-quill, and is connected with 
the posterior and left aspect of the 
caecum near the extremity of the ileum. 
It is usually more or less coiled upon 
itself, and retained in that coil by a 
falciform duplicature of peritoneum. 
Its canal is extremely small, and the 
orifice by which it opens into the 
csecuni not unirequently provided with an incomplete valve. Oc- 
casion ally the peritoneum invests the caecum so completely as to 
constitute a meso-caBCum, which permits of an unusual degree of 
movement in this portion of the intestine, and serves to explain the 
occurrence of henna of the caecum on the right side. The caecum 
is the most dilated portion of the large intestine ; and is dis- 
tinguished from the colon externally by the constriction corre- 
sponding with the entrance of the ileum, and internally by the 
ileo-caec^ or deo-colic valve. 

The Colon is divided into, ascending, transverse, and descending. 
The ascending colon passes upwards from the right iliac fossa, 
through the nght lumbar region, to the under surface of the liver. 
It then bends inwards and crosses the upper part of the umbilical 
region under the name of transverse colon ; and, on the left side 
descends, descending colon, through the left lumbar region to the 
left iliac fossa, where it makes a remarkable curve upon itself, 
which is called the sigmoid flexure. 

« 

* The csBCUin, showing its appendix, entranro of the ileum, and ileo-caecM 
valve. 1. Cfficum. 2. Commencement of colon. 8, Ileum. 4. Apertureaof 
enti-ance of the ileum into the large intestine. 6, 6 lleo-c»cal valve. 6. Aper- 
ture of appendix vermiformis ca*ci. 7. Appendix vennifonnis. 8, 8. Sacculi 
of the colon, separated by valvular septa. 8, Falciform fiwnum of appendix 
vermifprmis. 


Fig. 387.* 
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The mcmdmg colon, the most dilated portion of the large intes- 
tine, next the cseoum, is retained in position in the abdomen either 
by the peritonemn passing simply in front of it or by a narrow 
meso-colon. It is in relation in front with the small intestine and 
abdominal parietes ; hehmd with the qnadratns Inmbomm mnscle 
and right kidney; internally with the small intestine and perpen- 
dicular portion of the duodenum ; and by its upper extr&nuty with 
the under surface of the Hrer and gall-bladder. 

The transverse colon, the longest portion of the large intestine, 
forms a curve across the cavity of the abdomen, the convexity of 
the curve looking forwards and sometimes downwards. It is in 
relation, by its upper surface, with the liver, gall-bladder, stomach, 
and lower extremity of the spleen ; by its lower surface, with the 
small intestine ; by its anterior surface, with the anterior layers 
of the great omentum and abdomin^ parietes ; and, by its posterior 
swrjac^, with the transverse meso-colon. 

The descending colon is smaller in calibre, and situated more 
deeply than the ascending colon ; its relations are similar. 

The sigmoid flexure, the narrowest part of the colon, curves up- 
wards and to the right, then downwards and to the left, and is 
retained in its place by a meso-colon. It is in relation, 
with the small intestine and abdominal parietes ; and behind with 
the iliac fossa. 

The Uectum, the termination of the large intestine, seven or eight 
inches in length, has received its name, not so much from the 
direction of its course, as from the straightness of its form in com- 
parison with the colon. It descends, from opposite the left sacro- 
iliac symphysis, in front of the sacrum, forming a gentle curve to 
the right side, and then returning to the middle line ; opposite the 
extremity of the coccyx it curves backwards to terminate in the 
anus at about an inch in front of the apex of that bone. The 
rectum therefore forms a double flexure in its course, the one 
being directed from side to side, the other from before backwards. 
It is smaller in calibre at its upper part than the sigmoid flexure, 
but becomes gradually larger as it descends, and its lower extremity, 
previously to its termination at the anus, forms a dilatation of con- 
siderable out variable magnitude. 

With reference to its relations, the rectum is divided into three 
portions ; the first, including half its length, extends to about the 
middle of the sacrum, is completely surrounded by peritoneum, and 
connected to the sacrum by means of the meso-rectum. This por- 
tion is in relation, above, with the left sacro-iliac symphysis ; and, 
below, with the branches of the internal iliac artery, sacral plexus 
of nerves and left* ureter; one or two convolutions of the small 
intestine are intemosed between the front of the rectum and the 
biadder, fh the male ; and between the rectum and the uterus with 
its appendages, in the female. The second portion, about three 
inches in length, is closely attached to the surface of the sacrum, 
and covered by peritoneum only in front ; it is in relatio:a_by its 
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loiw part with the base of the bladder* yesiculaa seminales* and 
prostate gland; and in the female ]^th the vagina. The thdrd 
poHsUm onrves backwards from opposite the prostate gland and tip 
of t]h« iyoocjK to terminate in the anus; it is embraced by the 
levatores ani, and is about one inch and a half in length. This 
portion is separated from the membranous part of the urethra by a 
triangular space ; in the female the triangular space mterrenes 
between the vagina and rectum, and constitutes oy its base the 
perineum. 

The Anus is situated at a little more than an inch in front of 
the extremity of the coccyx. The integument around it is covered 
with hairs, and is thrown into numerous radiated plaits which are 
obliterated during the passage of faeces. The margin of the anus is 
provided with an abundance of sebaceous glands, and the epidermis 
may be seen terminating by a fringed and scalloped border, at a few 
lines above the extremity of the opening. 

STRUCTOKE OF THE INTESTINAL CANAL. 

The intestinal canal, like the stomach, lias four coats : — serous, 
mtirscular, submucous, and mucous. 

Serous coat. — The alimentary canal has a serous layer, derived 
from the peritoneum. 

The first or oblique •portion of the duodenum is completely in- 
cluded by the serous membrane, with the exception of the points 
ot attachment of the omenta. The descending poiiion has only a 
partial covering on its anterior surface, derived from the right 
meso-colon. Tne transverse portion is also behind the peritoneum, 
being situated between the two layers of the transverse meso-colon, 
and has but a partial covering. The rest of the small i'ntestlne is 
completely invested by it, excepting along the concave border, 
margo mesenterMis, to which the mesentery is attached. The 
ccBCum is more or le«s invested by the peritoneum, the more fre- 
(juent disposition being that in which the intestine is surrounded 
for three-fourths only of its circumference. The asesnding and 
deseemdmg colon are covered by the serous membrane only in front. 
The 1/ransverse colon is invested completely, with the exception of the 
lines of attachment of the greater omentum and transverse meso- 
colon. And the sigmoid flextire is entirely surrounded, with th(* 
exception of the part corresponding with the junction of the left 
meso-colon. The npper third of the rectum is completely enclosed 
by the peritoneum ; tne middle third has an anterior covering only, 
and the inferior third none at all. 

Muscular coat. — The muscular coat of the |tlimentary canal is 
composed of two planes of hbres, external or longitudinal, and iu% 
temal or evretdar. * • • 

In tbe Small irUestme, the muscular coat is thicker in the duo- 
denum and jejunum than in the ileum ; the lon^itudvndl fibres are 
most numervms along the free border of the Intestine ; and the 
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ckcyZax fibres are more or less oblique in directaon. At the tenni- 
nation of the ileum the circular fibres are continued into the two 
folds of the ileo-CBscal valve, while the longitudinal fibres pass on- 
wards to the large intestine. 

In the La/rge mtestine, the longitvdinal fibres commence at the 
appendix vermiformis, a^d are collected into three bands, anterior, 
broad ; and two posterior and narrower bands. These bands, the 
ligwmenta coU, are nearly one-half shorter than the intestine, and 
serve to maintain the sacculated structure of the cascum and colon. 
In the descending colon the posterior bands usually unite and form 
a single band. From this point the bands are continued down- 
wards upon the sigmoid flexure to the rectum, around T^hich they 
^read out and form a thick and very muscular longitudinal layer. 
The circular fibres in the caecum and colon are thin ; in the rectum 
they are thicker, and near its lower extremity are aggregated into 
the thick muscular band which is known as the internal sphincter 
ani. Between the latter and the mucous membrane are several 
narrow fasciculi of longitudinal muscular fibres, somewhat more 
than an inch in length, which have been described by Homer of 
Philadelphia. 

The muscular fibres of the alimentary canal are of the smooth 
kind, excepting at the commencement and termination, where they 
are striat^; the striated fibres form the chief bulk of the muscular 
coat of the a3sophagua, as far as the thorax, they then become 
smooth, first in the circular and then in the longitudinal layer. In 
the lower fourth, the smooth muscular fibres predominate, but a 
few isolated striated fibres are met with as low down as the cardia. 
In the lower part of the rectum, the striated fibres again make their 
appearance, and increase in numbers to its extremity. 

Areolar coat. — The Suhnnicoas or areolar coat (vascular, ner- 
vous) is a moderately thick stratum of areolar tissue which sustains 
the vessels, nerves, and glands of the mucous membrane, and con- 
nects it to the muscular coat ; it is thin and dense in the oeso- 
phagus ; thicker and more distinct in the stomach ; and thicker 
than the other coats in the small intestine, where it is loose in 
texture, devoid of fat, and easily distended with air, excepting at 
Peyer’s glands, where it is closely adherent. It is also thicker lu 
the upper part of the small intestine than below, and is one cause 
of the greater thickness of the duodenum and jejunum ; moreover, 
it enters into the structure of the valvulm conniventes. 

Mucous COAT. — The mucous membrane of the mouth is thick, of 
a pinkish-red colour, semi-transparent, furnished with an abundance 
of papillm, and rich in vessels and nerves. It lines the whole in- 
terior of the oral c*ivity, and is closely adherent to the boundaries 
that cp-vity, in# some parts muscle, in others, as upon the jaws 
atid hard palate, bone, it commences, in front, at the junction of 
the red margin with the skin of the lips, is continuous with the 
lining membrane of the parotid, submaxillary and sublingual ducts, 
forms the fraana of the lips, tongue, and epiglottis, lines ibe folH- 
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oular glands of the tongue and tonsilsi and is oontinnous with the 
mncous membrane of the phar3mx. 

The mnoons membrane of the pharynx is pale in its lower or 
idimentary part, but red and thick in its upper or respiratory 
portion ; the division of the two parts corresponding with the 
lower border of the soft palate; the respiratory portion, moreover, 
is more thickly studded with glands, but is divested papillae. 
The mucous membrane of the pharynx is continuous with the 
mucous lining of the Eustachian tubes, nares, mouth, larynx, and 
CBSophagus. 

In the cesoplicufust the mucous membrane is pale red above and 
whitish below. It has but few papillae, is loosely connected with 
the muscular coat by means of the submucous coat, and is disposed 
in longitudinal 

In the stomach the mucous membrane is soft and loose. It is 
disposed on the surface in plaits or rugm, which around the cardiac 
orifice have a radiated arrangement, take a longitudinal direction 
in the body of the organ, and at the pylorus form a circular or 
spiral fold, which constitutes with the muscular coat the pyloHc 
valve. 

In the small intestine the raucous membrane is thinner than in 
the stomach; it is smooth in the upper fourth of the duodenum ^ 
but raised into crescentic folds, tutlvulw conniventes, in its lower 
three-fourths ; the valvulm conniventes being continued throughout 
the jejunum, and extending aw far as the middle of the ileum. On 
the posterior and inner side of the descending portion of the duo- 
denum is a longitudinal ridge or crests plica longitndinaliSf ohoxit 
an inch in length, caused by the oblique passage through the walls 
of the intestine, of the ductus communis choledochus ; and at the 
lower and mo.st prominent part of this crest is the aperture of 
termination of that duct and the pancreatic duct. The valvular 
conniventes are narrow at their commencement, but quickly become 
larger, and at the lower part of the duodenum and upper part of 
the jejunum, where they are largest, have a breadth of several linew. 
In the lower part of the jejunum and upper part of the ileum they 
become narrower and more scanty, and arc finally lost altogether 
at about the middle of the latter. Each fold or valve extends for 
about one-half or three-fourths around the cylinder of the intestine ; 
and as they spring from all sides of its circumference, have the 
appearance of circular septa. The jejunum owes its considerable 
thickness to these valves ; and as they are small in the upper half 
of the ileura and wanting in its lower half, the thinness of the ileum 
is due to their absence. 

At the termination of the ileum in the large intostine, the mucous 
membrane forms two semilunar folds, strengthened by the muscu-* 
lar coat. The termination of the ileum is oblique and natteneef, 
and constitutes the division between the ceecum and colon, the two 
folds of mucous membrane being the ileo-ccecal or Ueo-coUc valve. 
The poji^on of these folds is such that one belongs to the ccecum, 



STBUOTORK OF MUCOUS MEMBEAKR 


m 

the other to the colon, the opening between them being oblongs mid 
oval, and not inaptly compared to a button-hole ; moreover, the 
colic flap somewhat overlaps the caecal flap, and is so disposrf in 
relation to the entr^ce of the ileum, that the contents of Ihe small 
bowel are necessarily discharged into the caecum. In the ccBcum 
and colon, the mucous membrane is smooth, and lines the surfaces 
of the plim sigimideoB which form the boundaries of the sacculi of 
the large intestine. In the rectvAn, it forms three valvular folds, 
one of which is situated near the commencement of the intestine ; 
the second, extending from the side of the tube, is placed opposite 
the middle of the sacrum ; and the third, which is the largest and 
most constant, projects from the anterior wall of the bowel opposite 
the base of the bladder. Besides these folds, the membrane in the 
empty state of the intestine is thrown into longitudinal plaits, 
somewhat similar to those of the oesophagus; these have been 
named the columns of the rectum. The mucous membrane of the 
rectum is connected to the muscular coat by a loose areolar tissue, 
as in the oesophagus. 


Fig. 338 * Fig. 



* Portion of the mucous membrane of the small intestine, magnified 19 
times, showinj? conical villi. In the hollows l)etween the villi are seen the 
anerturos of simple follicles (6) ; and n«*ar the bottom of the figure is a zone 
of follicles (rt), surrounding what has been describt'd as a solitary gland. 
These villi measurca A of an inch in length, by ^ in breadth at the ba^ and 
from iV t« /ij of an inch near tho summit. 

* t Section of the lower part of the ileum of the calf, through a Payer’s 
gland; after KOlliker. 1. Villi. 2. Tubular glands or Lieborktlhn’s follicles. 
8. Muscular stratum of the mucous membrane. 4. Sacculi of Payer’s gland. 
6. Deep portion of the submucous coat. 6. Circular layer of the muscular 
coat, 7. Longitudinal layer of the muscular coat 8. Serous coat^,** 


m otLAim. 

Vim and Besides the larger folds on the mnoous mmi* 

brane, there are certain more minute structures, which can only be 
well ^udied by microsoopio observation. They are the intestiiuil 
vilH, Lieberkuhn’s follicles, Brunner’s glands, the solitary glands, 
and Peyer’s patches. 

The viUi are little conical or club-shaped projections, about one- 
fourth of a line in length. They are confined to the small intes- 
tine, and are so thickly set, especially at the upper part of the 
tube, that they resemble the nap of velvet, and give rise to the 
villous or velvety appearance presented by a well-washed piece of 
intestine suspended in water. In structure each villus consists of 
a process of the basement membrane, which is covered with a layer 
ot columnar epithelial cells. In its interior are contained a network 
of capillaries, some granular corpuscles, connective tissue, and a 
small lacteal vessel, tne latter being the agent for the selective ab- 
sorption of nutriment. The lacteal lies in the centre, and has ad- 
herent to it the corpuscles of the connective tissue, which again lie 
in contact with the membranous capsule, through which they are 
in immediate relation with the epithelial cells. Through this 
channel the nutritive materials taken up by the epithelial cells are 
transmitted to the lacteal, though in what precise method has not 
yet been determined. The lacteals are so named from the milky 
ai)pearance of their contents. 

Lif^berhiihn's cryjjfs or fnlUcles are minute tubules about ^ of a 
line in length, somewhat like the gastric follicles, but smaller. They 
are found aU over the surface of the small and great intestine, be- 
tween the villi, and fornaii^ circles 
round the solitary glands. They are 
composed of an involution oi the 
basement membrane, and their epi- 
thelium is columnar. 

Brunner^s glands . — These race- 
mose or lohulcUed glands are small 
yellowish and flattened glands, each 
surrounded by a small capsule of 
areolar tissue, and situated in the 
submucous coat of the alimentary 
canal. They are identical in struc- 
^ ture with the racemose glands of the 
_ mouth, and open on the surface of 

- the mucous membrane by means of 

an excretory duct. They are confined 
to the duodenttm, extending from the pylorus, where they are most 
abundant, to the entrance of the ductus communis choledochus. 
Ton Brunn compared them to a second pancraas, and after him 

♦ Vertical section of mucous membrane of duodenum, showing Brunner’fi 
glands, a. Follicles of LieberkUbn. 6. Cellular coat of intestine, c. Brunner's 
glands, cf. Annular fibres of muscular coat. e. Longitudinal fibres of mus- 
cular 
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tbey have been naoned Bnmner*B uUmdB or ehodmai glmids. Their 
avenge size is a quarter to half a line, and they secrete a clear 
alkaline mucus, in which no formed elements, such as cells or nuclei, 
ar^resent. 

aoUta/ry ^Zemc^.*-*-Thes6 aacmla/r glands are called al^ &om 
the shape of their sac lenticular, and vesicukt/r from their struc- 
ture. ij> structure the eland is a closed saccule, or Tesicle, 
globular or lenticular in shape, composed of a thick and mode- 
rately strong coat of nucleated areolar tissue, and containing in 
its interior a soft greyish pulp, consisting of nucleated cells, cell- 
nuclei, and a small quantity of fluid; to which may be adde^ the 
probable existence of a plexus of fine capillary vessels ; a structure, 
in fact, very closely resembling that of a lymphatic gland. These 
sacculi are embedded in the substance of the mucous membrane, by 
which they are surrounded on all sides, and they form a prominence 
on the surface, which in the small in^stine is studded with villi, 
and surrounded by a zone of simple follicles. 

The solitary glands are met with in every part of the cylinder of 
the bowel, sometimes singly and sometimes in ^oups, and more 
numerously in the jejunum than in the ileum. In the large intes- 
tine, they are grouped closely together in the appendix vermiformis, 
and are abundant in the caacum and rectum, but less numerous in 
the colon ; they are larger in the large than in the small intestine. 

Fig. 342.t 



Beyer's glands or patches are confined to the jejunimi and ileum, 
being larger and more numerous in the lower part of the latter. 

* Solitary glandMrom tho colon of a child, as sho-wn in a section of the 
intestm|. 1. Tubj^lar glands. 2. Depression on the surface of the membrane 
•corresponding with tho central prominence of the gland. 8. The gland. 
4. Muscular layer of the mucous coat. 5, Submucous coat 6. Muscular 
coat 7. Serous coat After Khllikor. 

t Prominence of the mucous membrane of the large intestine produced by a 
solitary gland, magnified 19 times. 


618 ^ VESSELS OF THE MtJOOtrS €?OAT, 

To the naked eye they appear oval patches of mttcons ineinbrane» 
of about from one to thM inches in length, and about an indb in 
breadth. They are paler in colour than 
the surrounding memorane, and are some- 
what raised above the general level. On 
more close inspection they are found to 
be formed of a collection of solitaary glands 
in close proximity to each other: hence 
their name, • ** aggregate glands.” The 
mucous membrane in which they are em- 
bedded is covered with villi, and the 
Lieborkiihn follicles are arranged in circles 
round each solitary gland, ubio patches 
vary from twenty to forty in number, and 
are situated opposite the attachment of 
the mesentery. They are enormously en- 
larged and subsequently ulcerated in enteric fever, of which they 
form the special lesion. 

Vessels of the Mmovs Coat, — The distribution of the finer arterial 
vessels and capillaries 

Fig. 344.f in mucous mem- Fiff- 3454 

brane of the intestinal 
canal, in relation to the ^ 
glands, is worthy of 
attention. The small 
arteries divide into fine 
capillaries in the sub- 
mucous coat ; these fine 
capillaries enter the spaces between the tubular 
glands, and form by their communications a plexus 
around the glands, in their course to the surface. 

Having reached the surface of the mucous membrane, 
the capillaries become increased in size, and form a 
horizontal plexus around the apertures of the 
glands, and these larger capillaries taking a retrograde course, 
unite to form small venous trunks, by which the blood is returned 
to the venous circulation. Hence the glands are provided for their 
secreting function with fine capillaries, while the capillaries which 





• Surface-aspect of a portion of the intestinal mucous membrane, showing 
the isolated Peyorian glands,/,^ and the villi. 

t Vertical section of the intestinal inueous membrane, bringing into view 
two Peyerian bodies ; — villi ; L, follicles of Lieberkiibn ; wz, muscular coat ; 
c, cellular coat ; jt>, j», Peyerian capsules, one of them shtwn in section, tho 
other not cut ojien. 

t Circulation in the mucous membrane of tbe intestine; after KblUker. 
1. Artery. 2. Fine capillary network, proceeding from the art<‘ry and sur- 
rounding tbe tubular glands. 3. Superficial capillary network around tho 
mouths of the tabular glands. 4. Vein formed by the union of capillaries re- 
turning the blood of the superficial capillary network. 


th£i liver. 

cotttn1mt« to the nntritioH and secretion of the snr&ce of the 
zauoous membrane are of a coarser kind. 

Veeaels omd Nerves of the Alimentary Oamal , — ^The Arteries ci 
the alimentaiy canal, as they supply the tube from abore down-* 
wards, are, the pterygo-palatine, ascending pharyngeid, superior 
thyroid, and inferior thyroid, in the neck; oesopnageal in the 
thorax ; gastric, hepatic, splenic, superior and inferior mesenteric, 
in the abdomen ; and inferior mesenteric, internal iliac, and internal 
pudic, in the pelvis. The veins from the abdominal alimentarv 
canal unite to form the vena portae. The lymphatics and lacteais 
open into the thoracic duct. 

The Nerves of the pharynx and oesophagus are derived from the 
glosso-pharyngeal, pneumogastric, and sympathetic. The nerves 
of the stomach are the pneumogastric, and sympathetic branches 
from the solar plexus ; and those of the intestinal canal are the 
superior and inferior mesenteric and hypogastric plexuses. The 
extremity of the rectum is supplied by the inferior sacral nerves 
from the spinal cord. 

THE LIVEE. 

The liver is a conglomerate gland of large size, appended to the 
alimentary canal, and performing the double office of separating im- 
purities from the venous blood of the chylopoietic viscera previously 
to its return into the general venous circulation, and of secreting a 
fluid necessary to chylification, the bile. It is the largest organ in 
the body, weighing about four pounds, and measuring through its 
longest diameter about twelve inches. It is situated in the right 
hypochondriac region, and extends across the epigastrium into the 
left hypochondrium, frequently reaching, by its left extremity, the 
upper end of the spleen. It is placed obliquely in the abdomen ; 
its convex surface looking upwards and forwards, the concave down- 
wards and backwards. The anterior border is sharp and free, and 
marked by a deep notch, and the posterior rounded and broad. It 
is in relation, superiorly and posteriorly, with the diaphragm; 
interiorly with the stomach, ascending portion of the duodenum, 
transverse colon, right supra-renal capsule, and right kidney ; and 
corresponds, by its free border, with the lower margin of the ribs. 

Ligaments , — The liver is retained in its place by five ligaments, 
four of which are duplicatures of the peritoneum, situated on the 
convex surface of the organ ; the fifth is a fibrous cord which passes 
through a fossa in its under surface, from the umbilicus to the 
inferior vena cava. They are the— 

Lon^tudinaJ, Coronary, 

Two lateral, Bound. 

The Longitudinal ligament (broad, suspensory or falciform) is 
an antero-posterior fold of peritoneum, extending from the notch 
in the anterior margin of the liver to its posterior border. Be- 



m LIGAMENTS OF THE LIVER. 

its two layers^ in the anterior anjd margin, is the round 
ligament. 

The Lateral ligaments are formed by the two layers of perito- 
neiun, which pass from the under surfed of the diaphragm to the 
posterior border of the liver ; they oorrespond with its lateral lobes. 

Ihe Ooronary ligament is formed by the separation of the two 
layers forming the lateral ligaments near their point of convergence. 



The posterior layer is continued unbroken from one lateral ligament 
to the other ; but the anterior quits the posterior at each side, and 
is continuous with the corresponding layer of the longitudinal liga- 
ment. In this way a large oval surface on the posterior border of 
the liver is left uncovered by peritoneum, and is connected to the 
diaphragm by areolar tissue. This space is formed principally by 
the right lateral ligament, and is pierced near its left extremity 
by the inferior vena cava, previously to the passage of that vessel 
through the tendinous opening in the diaphragm. 

The Round ligament is a fibrous cord resulting from the oblite- 
ration of the umbilical vein, and situated between the two layers 
of peritoneum in the anterior border of the longitudinal ligament. 
It may be traced from the umbilicus through the longitudinal fossa 
of the under surface of the liver to the interior vena cava, to which 
it is connected. 

Fissures , — The under surface of the liver is marked by five fissures, 
which divide its surface into five compartments or lobes, two prin- 
cipal and three minor lobes ; they are the — 

« 

• Upper surface of the liver. 1 Right lobe. 2. Left Jobe. 8. A*^tcrior of 
free bolder. 4. Posterior or rounded border. 5. Broad ligament 6. Roufid 
ligament 7, 7. The two lateral ligaments. 8. The space left uncovered by 
the peritoneum, and surrounded by the coronary ligament 9. Inferior vena 
cava. 10. Point of the lobus SpigelU. 8. Fundus of the gall-bladder seen 
prqjecting^^yond the anterior border of the right lobe. 


FISSUHEI ,0F THE UVER, m 

PisBures, Lobes. 

Longitudinal fidsure, Bight lobe, 

Fissure for the ductus venosus, Left lobe, 

Transverse fissure, Lobus quadratus. 

Fissure for the gall-bladder, Lobus Spigelii, 

Fissure for the vena cava. Lobus cauaatus. 

* 

The Longitudinal ^ssure is a deep groove running from the 
notch, incisura umbilicalis, in the anterior margin of the liver, to 
the posterior border of the organ. At about one-third from its 
posterior extremity it is joined by a short but deep fissure, the 
transverse, which meets it transversely from the under part of the 
right lobe. 

The longitudinal fissure in front of this junction lodges the fibrous 
cord of the umbilical vein, and is generally crossed by a band of 
hepatic substance called the 2>on8 hepatis. 

The Fissure for the ductus venosus is the shorter portion of the 
longitudinal fissure, extending from the junctional termination of 
the transverse fissure to the posterior border of the liver, and con- 
taining a small fibrous cord, the remains of the ductus venosus. 
This fissure is therefore but a part of the longitudinal fissure. 

Ihe Transverse fissure is the short and deep fissure, about two 
inches in length, through which the hepatic ducts quit and the 
hepatic artery and portal vein enter the fiver. Hence this fissure 
was considered by the older anatomists as the gate of the liver, 
liorta hepatis ; and the large vein entering the organ at this point, 
the portal vein. At their entrance into the transverse fissure the 
branches of the hepatic duct are the most anterior, next those of 
the artery, and most posteriorly the portal vein. 

The Fissure for the gall-bladder is a shallow depression extending 
forwards, parallel with the longitudinal fissure, from the right ex- 
tremity of the transverse fissure to the free border of the liver, where 
it frequently forms a notch, incisuixi vesicalis. 

The Fissure for the vena cava is a deep and short fissure, occa- 
sionally a circular tunnel, which proceeds from a little behind the 
right extremity of the transverse fissure to the posterior border of 
the liver, and lodges the inferior vena cava. 

These five fissures taken collectively resemble an inverted V» the 
base corresponding with the free margin of the liver, and the apex 
with its posterior border. Viewing them in this way, the two 
anterior branches represent the longitudinal fissure on the left, and 
the fissure for the gall-bladder on the right side ; the two posterior, 
the fissure for the ductus venosus on the left, and the fissure for the 
vena cava on th^ right ; and the connecting bar, the transverse 
Assure. • • 

• Lobes . — The right lobe is four or six times larger than the left, 
from which it is separated, on the concave surface, by the longi- 
tudinal fissure, and, on the convex, by the longitudinal ligament. 
It is marked on its under surface by the transverse fissujg* and by 
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the fisBtures for the gall-bladder and vena cava ; and preaents three 
depressiona, one, in front, for the curve of the ascending colon, and 
two behind, for the right supra-renal capsule and kidney. Not 
unfrequently several small irregular fissures are found on the under 
surface of this lobe. 

The Left lobe is small and flattened, convex on its upper surface 
and concave below, where it lies in contact with the aiAerior sur- 



face of the stomach. It is sometimes in contact by its extremity 
with the upper end of the spleen, and is in relation, by its posterior 
border, witn the cardiac onfice of the stomach and left pneumo- 
gastric nerve. 

The Lohus quadratus is a quadrilateral lobe situated on the 
under surface of the right lobe : it is bounded, in fronts by the free 
border of the liver ; behind, by the transverse fissure ; to the right, 
by the gall-bladder; and to the left, by the longitudinal fissure. 

The lohus 8i)igelii is a small triangular lobe, also situated on 
the under surface of the right lobe : it is bounded, in front, by the 
transverse fissure ; and, on the sides, by the fissures for the ductus 
venosus and vena cava. 

* Under surface of the liver. 1. Bight lobe. 2. Left lobe. 8. Lobus qua- 
dratus. 4. Lobus SpigeliL 5. Lobus caudatus, the fissure in front of 5, and 
running parallel with the gall-bladder is one of the irregular fissures referred 
to in the text. 6. Lonptudinal fissure ; the figure is placed on the rounded 
cord, the remains of the umbilical vein. 7. Pons hej>atis. 8. Fissure of the 
ductus venosus ; the obliterated cord of the ductus is seen passing Itackwards 
to be attached to the coats of the inferior vena cava (9). 10. Gall-bladder 
lodged in its fissure. 11. Transverse fissure, containii^, from before back- 
wards, hepatic duct, hepatic artery, and portal vein. 12.^ena cava. 13. De- 
pression corresponding with the curve of the colon. 14. Double Repression* 
produced by the right kidney and its supra-ronol capsule. 16. Rough surfa^ 
on the posterior border of the liver left nncovci'ed by peritoneum ; the cut edge 
of the peritoneum surrounding this surface forms part of the coronary liga- 
ment. 16. Notch on the anterior border, separating the two lobes. 17. Notch 
on the po^rior border, corresponding with the vertebral column. 
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cauMue is a small tail-like appendage of thelobas 
Spigelii, from whicb it runs outwards like a crest into the right 
lobe, and serves to separate the right extremity of the transverse 
dssnre from the (^mmen^ment of the fissure for the vena cava. In 
some persons this lobe is well marked, in others it is small and 
ill-defined. 

Eeverti^ to the comparison of the fissures with an inverted V» it 
will be observed, that the quadrilateral interval, in front of the 
transverse bar, represents the lobus quadratus: the triangular 
space behind the bar, the lobus Spigelii ; and the apex of the letter, 
the point of union between the inferior vena cava and the oblite- 
rated cord of the ductus venosus. 

VesseU cmd Nerves. — The vessels entering into the structure of 
the liver are also five in number ; they are the — 

Hepatic artery, Hepatic veins, Lymphatics. 

Portal vein, Hepatic ducts. 

The Hepatic artery, portal vein, and hepatic duct enter the liver 
at the transverse fissure, and ramify through portal canals to every 
part of the or^an ; so that their general direction is from below 
upwards, and from the centre towards the circumference. 

The Hepatic veins commence at the circumference, and proceed 
from before backwards, to open into the vena cava at the posterior 
border of the liver. Hence the branches of the two veins cross each 
other in their course. 

The portal vein, hepatic artery, and hepatic duct are moreover 
enveloped in a loose areolar tissue, the capsule of Glisson, which 
permits them to contract upon themselves when emptied of their 
contents ; the hepatic veins, on the contra^, are closely adherent by 
their parietes to the surface of the canals in which they run, and are 
unable to contract. By these characters the anatomist is enabled, 
in any section of the liver, to distinguish at once the most minute 
branch of the portal vein from an hepatic vein ; the former will be 
found more or less collapsed, and always accompanied by an artery 
and duct, and the latter widely open and solitary. 

The Lymphatics of the liver are described in the Chapter dedi- 
cated to those vessels. 

The Nerves of the liver are derived from the spinal and sympa- 
thetic system ; the former proceed from the right phrenic and right 
pneumogastric nerve, the latter from the hepatic plexus. 

Structure and Mlmcte Anatomy of the Liver, 

The Liver is cot® pos^d of lobules, of areolar tissue which connects 
4;hem together, of^the ramifications of the portal vein, hepatic duet, 
Iwpcdic artery, hepatic veins, lymphatics, and Tierves, and is enclosed 
and retained in its situation by the peritoneum. 

The Lobules are small granular bodies of about the size of a 
miUet seed, of irregular form, and presenting a number of rounded 
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BromiaesoeB on their snrfaee. When divided longitudinally, th^ 
nave a foliated appearance, and transversely, a polygonal outline, 
with sharp or rounded angles, acoo^ng to the smaller or greater 

^[uantily of areolar tissue contained 
in the liver. Each lobule is divided 
on its exterior into a base and a 
peripheral surface. The Imse corre- 
sponds with one extremity oi the lobule, 
is flattened, and rests on an hepatic 
vein, which is thence named suhlo^ 
bular. The peripheral surface includes 
the rest of the surface of the lobule. 
In the centre of each lobule is a small 
vein, the ifUralobular^ which is formed 
by the convergence of six or eight 
minute venules from the rounded pro- 
minences of the periphery. The in- 
tralobular vein thus constituted takes its course through the centre 
of the longitudinal axis of the lobule, pierces the middle of its base, 
and opens into the sublobular vein. The periphery of the lobule, 
with the exception of its base, which is 
always closely attached to a sublobular 
vein, is connected by means of its areolar 
tissue, with the surfaces of surrounding 
lobules. The interval between the lobules 
is the interlobular fissurCf and the angular 
interstices formed by the apposition of 
several lobules are the interlobular spaces. 
The lobules of the centre of the liver 
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are angular, and somewhat smaller than those of the surface, from 
the greater compression to which they are submitted. The super- 
ficial lobules are incomplete, and give to the surface of the organ 
the appearance of a transverse section. 

In tdtimate structure the lobule is composed of hepatic cells or 
corpuscles, of a vascular plexus which receives its blo^ exteriorly 
from an intralobular branch of the portal vein and transmits it in- 
ternally to the intralobular vein, the radicle of the h^atic vein, 
and of the ultimate ramifications of the biliary ducts. The hepatic 
cells or corpuscles are nucleolo-nucleated cells, of a po^hedral figure, 
measuring about ^ diameter, and of a pale amber 

colour. ^They are composed of a thin i)roper membrane, enclosing 
granular, semi-fluid contents, which are yellowish in colour, and 


• Lobules of the liver. The lobulos as they are seemon the surface of the 
liver, or when divid^ transversely. 1. Intralobular vein^in the oeulre of each' 
lobule. 2. Interlobular fissure. 1 Interlobular space, * • 

t Longitudinal section of two lobules. 1. A superficial lobule, terminating 
mbruptlyT *md resembling a section at its extremity. 2. A deep lobule, show- 
ing the foliated appearance of its section. 8. lutralobular vein, with itscon- 
veo^ng venules ; me vein terminates in a sublobular vein. 4. External surface 
of the lobuft; 
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the essential constituents of the bile ; moeecnrer, there aa?e oftoi 
found within' the hepatic cell, besides the nucleus, a greater or less 
number of brownish jellow pigment granules, and one or more glo- 

i%. 860 .* ^g, 861 .t 



bules of fat. The hepatic cells are arranged in the form of a net- 
work, the meshes of the network corresponding with the vascular 
plexus, and the columns or solid portions of the network constitut- 
ing the secretory portion of the gland. The biliary ducts enter the 
lobules and form a plexus, but whether this extends into the centre 
of the lobule or is confined to its outer part is yet undecided. 
Dr. Beale is of opinion that the ducts extend throughout the entire 
lobule, and that the biliary cells are in the interior of the ducts, 
answering to the globular epithelium of other glands. Other 
observers describe the interlobular ducts as 
fine passages with distinct homogeneous walls 
placed between two rows of biliary cells, and 
separated by them from the capillaries. The 
experiments of Chrzonzczewsky seem to show 
that not only are the ducts distributed 
throughout the whole of the interior of the 
lobule, but that they surround each individual 
cell. ^ • 

Glis8on*8 capsule is the areolar tissue which 
envelopes the nepatic artery, portal vein, and 
hepatic <^ct, during their passage through 
the transverse fissure, and which continues to surround them 
to the interlobular fissures. It also constitutes the proper 
capsule of the entire organ. Glisson’s capsule “is to the liver 



^ Hepatic cells, magnified 810 times, and drawn with the camera lucida. 
t Arrangement of ve hepatic cells in a cell network, and the mode of origin 
^f the hepatic ducts ; after Khlliker. 1, 1. Hepatic ducts. 2, 2. Hepatic 
cglls, disposed in solid columns. 8, 8. Vascular spaces occupied by the capil- 
lary plexus. 

t Biliary capillaries of the liver of the rabbit. Part of a lobule, showing the 
armngement of the biliary ducts in relation to the hepatic cells, a. Capillaries 
of the biliary ducts. 6. Hepatic cells, c. Biliary ducts, d. Capillary blood- 
vessels. •• 
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what the pia mater is to the brain ; it is a oeUnlo-vaBcnlar mem- 
braiie> in which the vessels divide and subdivide to an extreme 
degree of minuteness; which lines the portal canals, forming 
sheaths for the larger vessels contained in them, and a web in 
which the smaller vessels ramify.**^ Hence arises a division of the 
capsule into two portions, vaginal and investing. 

The va^nal j)ortion is that which invests the hepatic artery, 
hepatic duct, and portal vein, in the portal canals ; iff the lar^sje 
canals it completely surrounds these vessels, but in the smaller is 
situated only on that side which is occupied by the artery and duct. 
The investing portion is that which covers the exterior of the 
organ. 

The Portal vein, entering the liver at the transverse fossa rami- 
fies through its structure in canals, which resemble, by their sur- 
faces, the external superficies of the liver, and are formed by the 
capsular surface of the lobules. These are the portal canals, and 
contain, besides the portal vein with its ramifications, the artery 
and duct with their branches. 

In the larger canals, the vessels are separated from the parietes 
by a web of Glisson’s capsule ; but in the smaller, the portal vein 
is in contact with the surface of the canal for about two-thirds of 
its cylinder, the opposite third being in relation with the artery 
and duct and their investing capsule. If, therefore, the portal vein 
were laid open by a longitudinal incision in one of these smaller 
canals, the coats being transparent, the outline of the lobules, 
bounded by their interlobular fissures, would be as distinctly seen 
as on the external surface of the Hver, and the smaller venous 
branches would be observed entering the interlobular spaces. 

The branches of the portal vein are, vaginal, interlobular, and 
lobular. The vaginal branches are those which, being given off in 
the portal canals, have to pass through the sheath (vagina) of 
Glisson’s capsule, previously to entering the interlobular spaces. 
In this course they form an intricate plexus, vaginal })lexu8, in the 
capsule of Glisson, and this plexus surrounds the vessels, as does 
the capsule in the larger canals, and.occupies the capsular side 
only in the smaller canals. The Interlobular brandies axe given off 
from the va^al portal plexus where it exists, and directly from 
the portal veins, in that part of the smaller canals where the coats 
of the vein are in contact with the walls of the canal. They then 
enter the interlobular spaces and divide into branches, which cover 
with their ramifications every part of the surface of the lobules, 
with the exception of their bases and those extremities of the super- 
ficial lobules which appear on the surfaces of the liver. The lobular 
branches are derived from the interlobular veins ; they form a 
plexus within each lobule, and converge from Jhe circumferencei 
towards the centre, where they terminate in the minute^ radicler * 

* “The Anatomy and Physiology of the Idver,” by Kieman, “Phil. Trar 

1888, from which this and the other paragraphs within inverted commas 
the stmctimibof the liver are quoted. i 
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of tlie intmlobTilM vein. This plexus, interposed between tbe inter- 
lobular portal veins and the intralobular nepatic vein, constitutes 
the venous part of the lobule, and is call^ the lohulanr ve/mms 
plema. The regular islets of the substance of the lobules, seen 
between the mesnes of this plexus by means of the microscope, are 
the network of hepatic cells. 

The portal vein returns the venous blood from the chylopoietic 
viscera, to*be circulated through the lobules ; it also receives the 
blood which results from the distribution of the hepatic artery. 

The Hepatic duct, entering the liver at the transverse fissure, 
divides into branches, which ramify through the portal canals, wi^ 
the portal vein and hepatic artery, to terminate m the lobules ; its 
branches are, vaginal, interlobular, and lobular. 

The Vaginal hranchea ramify through the capsule of Glisson, and 
form a vaginal biliary plexus, which, hke the vaginal portal plexus, 
surrounds the vessels m the large canals, but is deficient on that 
side of the smaller canals against which the duct is placed. The 
interlobular branches proceed from the vaginal biliary plexus, where 
it exists, and directly from the hepatic duct on that side of the 
smaller canals against which the duct is placed. They enter the 
interlobular spaces, and ramify between the lobules in the inter- 
lobular fissures, then pass into the lobules and form a very fine 
plexus (lobular plexus of ducts). 

The coats of the duct are very vascular, and supplied with a number 
of mucous glands, which are distributed irregularly in the larger, but 
are arranged in two parallel longitudinal rows in the smaller ducts. 

The Hepatic artery enters the liver with the portal vein and 
hepatic duct, and ramifies with those vessels through the portal 
canals. Its branches are, vaginal and interlobular. The vaginal 
branches, like those of the portal vein and hepatic duct, form a 
'vaginal plexus, which exists throughout the whole extent of the 
portal canals, with the exception of that side of the smaller canals 
which corresponds with the artery. The interlobular bramxhes, 
arising from the vaginal plexus and from the parietal side of the 
artery (in the smaller canals), ramify througn the interlobular 
fissures, and are principally distributed to the coats of the inter- 
lobular ducts. 

The Hepatic veins commence in the substance of each lobule by 
minute venules, which receive the blood from the lobular venous 
plexus, and converge to form the intralobular vein. The intra- 
lobular vein passes through the central axis bf the lobule, and 
through the middle of its base, to terminate in a sublobular vein ; 
and the union of the sublobular veins constitutes the hepatic trunks, 
which open into tHe inferior vena cava. The hepatic venous system 
consists, therefore^ of three sets of vessels ; intralobular veins, sub- 
l^bular A^ins, and hepatic trunks. 

The Sublobular veins are contained in canals formed solely by 
the bases of the lobules, with which, from the absence of Glisson’s 
capsule, they are in immediate contact. Their coats are thin and 

V V 



m 


STBUCTTJEAL ANATOMY OP THE LIVEE. 


transpamit ; and, if they be laid open by a longitudinal incision, 
the bases of the lobules will be distinctly seen, separated by inter- 
lobular fissures, and perforated through the centre by the opening 
of the intralobular vein. 

The Hepatic trunics are formed by the union of the sublobular 
veins; they are contained in canals (hepatic-venous) similar in 
structure to the portal canals, and lined by a prolongajion of the 
proper capsule. They proceed from before backwards, and termi- 
nate, by two large openings (corresponding with the right and left 
lobe of the liver) and several smaller apertures, in the inferior vena 
cava. 

Summary . — The liver has been shown to be composed of lobules ; 
the lobules (excepting at their bases) are connected together by 
areolar tissue the vessels are supported, and the whole organ is 
enclosed by Glhson's capsule; the arrangement being such, that 
the base of every lobule in the liver is in contact with an hepatic 
vein (sublobular). 

The PoHal vtin distributes its numberless branches through 
portal canals, which are channelled through every part of the organ ; 
it brings the returning blood from the chylopoietic viscera; it 
collects also the venous blood from the ultimate ramifications of 
the hepatic artery in the liver itself. It gives off branches in the 
canals, which are called vaginal^ and form a venous vaginal plexus ; 
these give off interlobular h'ancheSi and the latter enter the lobules 
and form lobular venous plexuses^ from the blood circulating in 
which the bile is secreted. 

The Bile is received from the hepatic cells by the lobular plexus 
of ducts, and from them passes into the interlobular ducts ; it is 
thence poured into the bdiarj vaginal plexus of the portal canals, 
and thence into the excreting ducts, by which it is carried to the 
duodenum and gall-bladder, after being mingled in its course with 
the mucous secretion from numberless muciparous glands in the 
walls of the ducts. 

The Hepatic aiiertj distributes branches through every portal 
oanal; gives off vaginal branches wliich form a vaginal hepatic 
plexus, from which the interlobular branches arise, and these latter 
terminate ultimately in the lobular venous plexuses of the portal 
vein. The artery ramifies abundantly in the coats of the hepatic 
ducts, enabling them to provide their mucous secretion ; and sup- 
plies the vasa vasorum of the portal and hepatic veins, and the 
nutrient vessels of the entire organ. 

The Hepatic veins commence in the centre of each lobule by 
minute radicles, which collect the impure blood from the lobular 
venous plexus and convey it into the inirahdmlnrrveins ; these open 
into the sublobular veins, and the sublobular v^iins unitg to foruF 
the large hepatic trunks by which the blood is carried into tlfs 
vena cava. 

Physiological and pathological dcductimis . — The physiological 
deduction arising out of this anatomical armngement is, that the 
bile is uM)lly secreted from venous blood, and not from a mixed 
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venous and arterial blood, as stated by Miiller ; for although the 
portal vein receives its blood from two sources — viz., from the chyio- 
poietic viscera and from the capillaries of the hepatic artery, yet 
the fact of the blood of the latter vessel having passed through its 
capillaries into the portal vein, or in extremely small quantity into 
the capillary network of the lobular venous plexus, is sufficient to 
establish its venous character. 

The pfi^hological deductions depend on the following facts; — 
Each loDule is a perfect gland; of uniform structure, of uniform 
colour, and possessing the same degree of vascularity throughout. 
It is the seat of a double venous circulation, the vessels of the one 
(hej)atic) being situated in the centre of the lobule, and those of 
the other {portal) in the circumference. Now the colour of the 
lobule, as of the entire liver, depends chiefly on the proportion of 
blood contained within these two sets of vessels ; and so long as 
the circulation is natural, the colour will be uniform. But the 
instant that any cause is developed which shall interfere with the 
free circulation of either, there will be an immediate diversity in 
the colour of the lobule. 

Thus, if there be any impediment to the free circulation of the 
venous blood through the heart or lungs, the circulation in the he- 
patic veins will be retarded, and the sublobular and the intralobular 
veins will become congested, giving rise to a more or less extensive 
redness in the centre of each of the lobules, while the marginal or 
non- congested portion presents a distinct border of a yellowish white, 
yellow, or green colour, according to the quantity or quality of the 
bile it may contain. This is passive congestion of the liver, the 
usual and natural state of the organ after death ; and, as it com- 
mences with the hepatic vein, it may be called the first stage of 
hepatic veno^is congestion. 

But if the causes which produced this state of congestion continue, 
or be from the beginning of a more active kind, the congestion will 
extend through the lobular venous plexuses into those branches 
of the portal vein situated in the interlobular fissures^ but not to 
those in the spaces ^ which being larger, and giving origin to those 
in the fissures, are the last to be congested. In this second stage 
the liver has a mottled appearance, the non-congested substance is 
arranged in isolated, circular, and ramose patches, in the centres of 
which the spaces and parts of the fissures are seen. This is an ex- 
tended degree of hspatic venous congestion ; it is active congestion of 
the liver, and very commonly attends disease of the heart and lungs. 

Tliese are instances of partial congestion^ but there is sometimes 
general congostiony of the organ. In general congestion the whole 
liver is of a red colour, but the central portions of the lobules are 
Visually yf a deepeg hue than the marginal portions. 

GAXL-BLADDEK. 

The Gall-bladder (fig. 317) is the reservoir of the bile; it is a 
pyriform sac, situated in a fossa on the under surface of the right 
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lobe of the liver, and extending from the right extremity of the 
transverse fossa to the free marmn. It is divided into a body, 
fandns, and neck : the fundus or broad extremity in the natural 
position of the liver is placed downwai^s, and frequently projects 
beyond the free margin of the liver, while the neck, small and con- 
stricted, is directed upwards. This sac is composed of three coats, 
serous, fibrous, and mucous. The serous coat is partial, is derived 
from the peritoneum, and covers that side only which is unattached 
to the liver. The middle or fibrous coat is a thin but strong fibrous 
layer, composed of dense areolar tissue, and connected on the one 
side with tne liver, on the other with the peritoneum. There also 
exists in this layer a stratum of smooth muscular fibres, which are 
longitudinal and circular in direction. The internal or mucous 
coat is but loosely attached to the fibrous layer ; it is everywhere 
raised into minute rugSB, which give it a beautifully reticulated ap- 
pearance ; and it forms, at the neck of the sac, a spiral valve. It 
IS continuous through the hepatic duct with the mucous membrane 
lining the ducts of the liver, and through the ductus communis 
choledochus, with the mucous membrane of the alimentary canal. 
It is coated on its surface with a columnar epithelium. 

The Biliary ducts are, the hepatic, cystic, and ductus communis 
choledochus. 

The Hepatic duct, nearly two inches long, is formed in the trans- 
verse fissure of the liver by the junction of two ducts which proceed 
from the right and left lobe. It joins the cystic duct at an acute 
angle, and the common duct resulting from their tmion is the ductus 
communis choledochus. 

The Cystic duct, about an inch in length, passes inwards from 
the neck of the gall-bladder, and unites at an acute angle with the 
precediim. 

The JDuctus co^ymiunis choledochus (xdkrj, bilis, b^xopai, recipio) 
is the common excretory duct of the liver and gall-bladder ; it is 
about three inches in length, and is formed by the junction of the 
hepatic with the cystic duct. It descends through the right border 
of the lesser omentum, and behind the descending portion of the 
duodenum to the inner side of that intestine, where it terminates 
by passing obliquely between the muscular and mucous coat, and 
opening on the summit of a papilla which is common to it and the 
pancreatic dnct. The papilla is situated near the lower part of the 
descending portion of the duodenum at its inner side ; and the duct 
is constricted in size during its passage between the coats of the 
intestine. 

The coats of the biliary ducts are an external or fibrous, and an 
internal or mucous coat. The external coat is eompo8e<i of dense 
areolar tissue, containing many nuclei, and elastic tissjie. The?’ 
mucous coat, continuous on the one hand with the lining meinbrailb 
of the hepatic ducts and gall-bladder, and on the other with that of 
the duodenum, is furnished with a columnar epithelium. A few 
smooth muscular fibres have been observed in the mucous coat ; but 
there is u^’special muscular coat. 
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Vessels and Nerves . — ^The gall-bladder ia supplied with blood by the 
cystic artery, a brauch of the hepatic. Its veins return their blood 
into the portal vein. The nerves are derived from the hepatic plexus. 

THE PANCREAS. 

The pancreas is a long, flattened, conglomerate gland, analogous 
to the salwary glands. It is about six inches in length, and be- 
tween three and four ounces in weight ; is situated transversely 
across the posterior wall of the abdomen, behind the stomach, and 
rests on the aorta, vena portae, inferior vena cava, the origin of the 
superior mesenteric artery, and the left kidney and supra-renal 
capsule; opposite the first and second lumbar vertebra. It is 
divided into a body, a greater, and a smaller extremity; the great 
end or head is placed towards the right, and surrounded by the 
curve of the duodenum ; the lesser end extends to the left as far as 
the spleen. The anterior surface of the body of the pancreas is 
covered by the ascending posterior layer of peritoneum, and is in 
relation with the stomach, the first portion of the duodenum, and 
the commencement of the transverse arch of the colon. The posterior 
surface is grooved for the splenic vein, and tunnelled by a complete 
canal for the superior mesenteric and portal vein, and superior 
mesenteric artery. The upper border presents a deep groove, 
sometimes a canal, for the splenic artery and vein, and is in relation 
with the oblique portion of the duodenum, lobus Spigelli, and coeliac 
axis. And the lower border is separated from the transverse por- 
tion of the duodenum by the superior mesenteric artery and vein. 
On the posterior part of the head of the pancreas is a lobular fold 
of the gland which completes the canal of the superior mesenteric 
vessels, and is called the lesser •pancreas. 

The pancreatic duct (duct of Wirsung) commences at the small 
extremity of the organ by two branches, which converge and unite 
after a course of about one-third the length of the gland. The duct 
is then continued onwards from left to right, gradually increasing 
in size, and lying nearer the anterior than the posterior surface of 
the organ, to the lower part of the descending duodenum, where it 
terminates on the papilla of mucous membrane, common to it and 
the ductus communis choledochus. The duct receives numerous 
branches which open into it on all sides from the lobules of the 
gland, and at its termination is slightly dilated and passes obliquely 
between the muscular and mucous coat of the intestine to reach the 
papilla. The duct which receives the secretion from the lesser 
pancreas is called the ductus pancreaticus minor ; it opens into the 
principal duct near the duodenum, and sometimes passes separately 
into that intestinb. As a variety, two pancreatic ducts are occa- 
|ionaIl3» met with. 

In struct^ire the pancreas presents the ordinary composition of a 
compou'nd racemose gla'nd, being made up of lobes, and these of 
reddish-j^ellow polyhedral lobules, which latter consist of smaller 
lobules, and the smallest lobules of the ramifications of minute 
ducts, terminating in glandular vesicles. The glandular vesicles 
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are roxmded in form (fig. 330). and composed of a membrana pro- 
pria, lined by a sph&roQial epithelium of nucleated cells ; the cells 
being someWnat opaque from ]bhe presence of fat granules as part 
of their contents. The dmts are composed of areolar and elastic 
tissue, and lined by a columnar epithelium. In the walls of the 
ducts are numerous small racemose mucous jjlands like those in the 
hepatic ducts. The secretion of the pancreas is a clear fluid, without 
formed elements. 

Vessels and Nerves . — The arteries of the pancreas are branches 
of the splenic, hepatic, and superior mesenteric ; the veins open into 
the splenic vein ; the lymphatics terminate in the lumbar glands. 
The nerves are filaments of the splenic plexus. 

THE SPLEEN. 

The spleen is an oblong flattened organ, of a dark bluish-red 
colour, situated in the left hypochondriac region. It is variable in 
size and weight,^ spongy and vascular in texture, and exceedingly 
friable. The external surface is convex, the internal slightly con- 
cave, indented along the middle line, and pierced by several large 
and irregular openings for the entrance and exit of vessels ; this is 
the hilum lienls. The upper extremity is somewhat larger than 
the lower, and rounded; the inferior is flattened; the posterior 
border is obtuse, the anterior sharp, and marked by several notches. 
'J'he spleen is in relation by its external or convex surface with the 
diaphragm, which separates it from the ninth, tenth, and eleventh 
rib; by its concave surface, with the great end of the stomach, 
small extremity of the pancreas, gastro-splenic omentum with its 
vessels, left kidney and supra-renal ca])sule, and left crus of the 
diaphragm ; by its upper end with the diaphragm, and sometimes 
witn the extremity of the left lobe of the liver; and, by its loiotr 
end, with the left extremity of the transverse arch of the colon. 
It is connected to the stomach by the gastro-splenic omentum, and 
to the diaphragm by a fold of the peritoneum called the suspensort^ 
ligament. , 

A second spleen (lien 8uccenturiatus)i8 sometimes found appended 
to one of the branches of the splenic artery, near the great end of 
the stomach ; when it exists, it is round and of small size, rarely 
larger than a hazel-nut. There are sometimes two, and even three, 
of these bodies. 

The spleen is a blood-vascular gland, concerned in the renovation 
of the blood, and probably in the pref)aration of tdie blood for the 
secretion of bile. In structure it is composed of o, fibrous and serous 
coat and parenchyma; the parenchyma consisting of a network of 
fibrous bands, or trabeculae, enclosing in their areas a bright red 
pulpy substance, the splenic pulp; and the lattJ^r contair.ing 
abundance of vessels and numerous small white corpuscles, the 
splenic or Malpighian corpuscles. The fibrous coat, tunica alhu- 

* Its ord^ry length is about five inches ; and its weight six ounces. 
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C irtea vd proj^iria^ is composed of areolar and elastic tissue, and 
esides investing the exterior, sends processes into the interior of 
the gland with the blood-vessels; these fibrous sheaths (vaginae 
vasorum) accompany the vessels to their ultimate terminations, 
and finally constitute a fine areolar network in the substance of 
the splenic pulp. The fibrous coat also sends inwards from every 
part of it^intemal surface, a number of white, glistening, flattened 
or cylindrical bands, the splenic traheculee, whi<3i traverse the sub- 
stance of the gland in all directions, and are attached by their inner 
ends to each other and to the fibrous sheaths of the vessels. 

The splenic or Malpighian corpuscles or vesicles are small white 
roundish bodies, eml>edded in the splenic pulp, and connected with 
the twigs of the small arteries. They are found 
only in the fresh and healthy spleen, and are 
more constant in children than the adult ; 
their' average size is one-sixth of a Hue, and 
they are found in numbers varying from five 
to ten on each small arterial twig. In inti- 
mate structure, the splenic corpuscle is a vehicle 
composed of a memhrana propria and greyish 
pulpy granular contents. The membrana pro- 
pria is transparent and colourless, moderately 
thick, consisting of homogeneous areolar tissue 
with elastic fibrils, and closely connected with 
the fibrous sheath of the artery. The greyish 
contents are thick and viscid, and made up of 
pale round nucleated cells, free nuclei, and a 
small proportion of clear albuminous fluid. 

The splenic corpuscles would seem to be ana- 
logous to the closed vesicles of the saccular 
glands, as the solitary glands, and Peyer s glands ; and to 
the lymphatic glands. In support of this view, KoUiker thinks 
that he saw a vascular plexus in the splenic . 

corpuscles of the cat ; like that which has been j ’ 

described as existing in the vesicles of Peyer’ s 
glands. On the otner hand, there is no ap- 
parent relation between the lymphatic vessels 
and these corpuscles. The splenic pulp fills 
the interstices of the trabeculae, is of a bright 
red colour, like currant jelly, and is composed 
of a delicate areolar network, formed by the 
smaller trabeculae and vascular sheaths; of 
minute blood-vessels; and of nucleated cells 

♦ Arterial twig o? the splenic artery, showing the connexion of the splenic 
eorpnscfes with tMe small vessels. From the spleen of the dog; after 
*KdUiker. 

t A single splenic corpuscle, from the spleen of the ox ; after Kdlliker. 
1. External tunic, or membrana propria, 2. Granular contents. 8. Part of a 
small artery. 4. Its sheath, derived from the exterior tunic of the spleen, with 
which the corpuscle is closely connected, ^ 
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(parenchy^ cells) siinilar to those of the splenic corpuscles, and 
nee nnclei Besides which there are also met with other cells 
with single and multiple nuclei, and of various size, intermingled 
with blc^ corpuscles in various stages of degradation ; and 
pigmentary granules. The cells are for the most part collected 
toother into small aggregated m^ses of various dimensions. 

Vesseh and Nerves, — The s;ple^iic a/rtery is of a very large size in 
proportion to the bulk of the spleen ; it is a division of the coeliac 
axis. The branches which enter the spleen are distributed to dis- 
tinct sections of the organ, and anastomose very sparingly with each 
other; they terminate in elegant bundles or penicilli of minute 
straight arteries, which end in a capillary network, and the latter 
forms a plexus throughout the substance of the parenchyma, and 
around the splenic corpuscles. The veins^ by their numerous 
dilatations, constitute the principal part of the bulk of the spleen ; 
they pour their blood into the splenic vein, which is one of tne two 
great formative trunks of the portal vein. The lymphatics, few in 
number, are superficial and deep ; the former are situated between 
the coats of the gland ; the latter issue from its substance through 
the hilum, and terminate by means of a trunk in the thoracic duct. 
The nerves are, the splenic plexus, derived from the solar plexus. 

THE SUPRA-RENAL CAPSULES. 

The supra-renal capsules or ylandnlce snpra^renales are two 
small yellowish and flattened bodies surmounting the kidneys, and 
inclining inwards towards the vertebral column. The right is some- 
what three-cornered in shape, the left semilunar ; they are connected 
to the kidneys by the common investing areolar tissue, and each 
capsule is marked on its anterior surface by a fissure or hilum which 
appears to divide it into two lobes. The right supra-renal capsule is 
closely adherent to the posterior and under surface of the liver, the 
left lies in contact with the pancreas and spleen. Both capsules 
rest against the crura of the diaphragm on a level with the tenth 
dorsal vertebra, and by their inner border are in relation with the 
great splanchnic nerve and semilunar ganglion. They are larger in 
file foetus than in the adult, and appear to perform some of&ce 
specially connected with embryonic me. The anatomy of these 
organs m the foetus will be found in the succeeding chapter. 

In structure the supra-renal capsule is composed of a cortical and 
medullary substance, and invested by a firm but thin coat of areol 
tissue, wnich sends fine processes inwards through its interior. 
The cortical suhstance is of a yellowish- white colour externally, and 
brownish within, consists of straight parallel columns arranged 
perpendicularly to the surface, and is somewhat frilible, breaking in 
the Erection of these columns. The medullary svl/stance, tivice or 
three times the thickness of the cortical substance, is soft, of a 
greyish-white or pale red colour, darker when the venous plexus 
18 congested, and easily detached from the cortical layer, being con- 
nectecf with it only by the vessels and thin processes of areolar 
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tissue sent inwards by the fibrous tunic. Moreover in the Centre of 
the medullary substance is the trunk of a large vein, the vena eupror 
renaUs, After death the medullary substance speedily runs into ar 
state of decomposition, and is converted into a dirty brownish pulp. 

In vnthnate et/ruciwre^ the columns of the cortical substance are 
found to be composed of a series of round and oblong cavities in- 
vested and separated by areolar tissue. These cavities have been 
compared to the closed follicles of the follicular glands, and their 
contents are not unlike, namely, a granular substance with nuclei 
and cells, together with oil granules and pigment granules ; whether 
these contents are enclosed in a membrana propna is not yet deter- 
mined, and no vessels have been detected within them as occurs in 
the closed follicles of Peyer’s glands. The medullary substance is 
composed of a fine network or stro'ina of areolar tissue, continuous 
with that of the cortical substance, and containing within its meshes 
a pale granular substance, and cells resembling nerve-cells, pale* 
with nucleus and nucleolus, fine granular contents, fat and pigment 
granules, and fine processes simple and branched. The peculiar 
structure of the supra-renal capsule has caused its two parts to be 
compared, the cortical substance to a blood-vascular, or ductless 
gland-; the medullary substance to a sympathetic ganglion, bearing 
the same relation to the sympathetic system as the pituitary gland 
to the brain. In confirmation of this view is the great number of 
nerves which ramify through it, and the observation of Leydig, 
that in the salamander he had detected nerve fibres proceeding from 
its bipolar cells. 

The blood-vessels of the supra-renal capsules are very numerous. 
The arteries, about twenty m number, proceed from the aorta, 
phrenic, ccniiac and renal trunks ; they enter the cortical substance 
at every- point of its surface, the greater number dividing into 
minute twigs and forming a plexus in the cortical layer; while 
others continue onwards to the medullary substance, and either ter- 
minate in the medullary plexus or cross the medullary substance to 
re-enter the cortical layer and contribute to the formation of its 
capillary plexus. In the cortical substance the capillaries are 
straight, occupy the intercolumnar spaces, and communicate with 
each other across the columns by transverse branches, forming 
oblong meshes ; in the medullary substance the capillary plexus is 
a close network and the meshes rounded. The veins take their 
origin from the capillary plexus by minute venules, which unite to 
form the supra-renal vein. The suj)ra-renal vein runs through 
the centre of the medullary substance, and issues from the supra- 
renal capsule at the hihim on its anterior surface, to terminate, on 
the right side in the inferior vena cava, on the left in the renal vein. 
Smaller #reins take their course by the side of the arterial tyrigs, 
&d leave the capsule at various points of its surface, and terminate 
in the renal and phrenic veins and inferior vena cava. The lym- 
phatic vessels are numerous, and belong to the exterior of the 
organ ; they terminate in the lumbar glands. 



m 


THE KIDNEYS. 


The newee are very nnmerous, and derived from the renal and 
phrenic plexus ; KSlHker counted as many as thirty-three trunks, 
composed of dark -bordered nerve-fibres and provided with isolated 
gai^lia. They are distributed to the medullary substance only, in 
which they form a rich nervous plexus. 

THE KIDNEYS. 

The kidneys, the secreting organs of the urine, are situated in the 
lumbar regions, behind the peritoneum, and at each side of the 
vertebral column, extending from the eleventh rib to near the crest 
of the ilium, and approaching the vertebral column by their upper 
end. Each kidney is between four and five inches in length, about 
two inches and a half in breadth, somewhat more than one inch in 
thickness, and weighs between three and five ounces. The kidneys 
are usually surrounded by fat ; they rest on the crura of the dia- 
phragm, on the anterior lamella of the aponeurosis of the trans- 
versfdis muscle, which separates them from the quadratus lum- 
borum, and on the psoas magnus. -The right huhi^ is somewhat 
lower than the left, from the position of the liver ; it is in relation, 
by its anterior surface, with the liver and descending portion of the 
duodenum, which rests against it ; and is covered in by the ascend- 
ing colon. The left kidney, higher than the right, is covered, in 
front, by the great end of the sSimach, the spleen, and descending 
colon. The anterior surface of the kidney is convex, the posterior 
is flat ; the superior extremity is in relation with the supra-renal 
capsule ; the convex border is turned outwards towards the parietes 
of the abdomen; the concave border looks inwards towards the 
vertebral column, and presents a deep notch (hilum renaZe), which 
leads to a cavity, or eimos, within the organ. In the tfinus renalis 
are situated the vessels and nerves of the kidney and the expansion 
of the excretory duct called pelvis retialis. At the hilum these 
vessels are so placed that the renal vein is in front of the artery, 
and the pelvis and ureter behind. 

The kidney is surrounded by a thick layer of fat, contained in the 
meshes of a loose areolar tissue, the adipose capsule ; and imme- 
diately enclosed in sl proper fibrous capsule, which is thin, firm, and 
whitish, and composed of dense areolar tissue intermingled with 
elastic fibres. The capsula propria is adherent by its inner surface 
to a thin layer, formed by the condensed areolar stroma of the 
organ, from which it may be easily torn. The substance of the 
kidney is dense and fragile, and when divided by a longitudinal 
incision, exhibits two structures, different in colour and texture, — 
an external va^(yular or cortical portion ; and an internal tubular 
or medvUary portion. The tubular portion consfsts of from eight 
to fifteen pale reddish coloured conical masses, having their apices* 
or papUlm directed towards the sinus renalis, and their bases to thS 
cortical substance; these conical masses are the pyramids of Mal- 
pighi, and are composed of an assemblage of straight tubuli, the 
imuU rectify which open on the surface of the papiUa and divide 
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into brandies at acnte angles as they proceed from tbe apex to tbe 
base of the pyramid; moreover, the surface of the pyramid is 
marked by mm ate vascular streaks caused by the straight vessels 
of the tubular structure, the oHeriolcB 
et vencB reetcB. The vascular or cortical 
portion^ distinguished by its red colour 
and softer.^ texture, forms the surface of 
the organ, surrounding the base of each 
pyramid and penetratmg between them 
to the sinus renalis. It therefore forms 
septa between the pyramids (septa vel 
columncB Bertini) ana marks the original 
composition of the kidney of separate 
lobes. It is composed of blood-vessels, 
with the cortical fasciculi and ultimate 
terminations of the tubuli uriniferi, held 
together by a delicate stroma of areolar 
tissue. 

The tubuli uriniferi commence on the 
surface of the papillae by from two 
hundred to five hundred openings and 
take their course in straight lines, tubuli 

red If through the pyramids, dividing , 

dichotomoudy in their course and separated by thin long straight 
vessela f arteriolcB et vevcB rectcB. At the base of the pyramids of 
Malpighi the tubuli break up into numerousf small fasciculi, which 
enter the cortical substance, cortical ftuciculif and having a jma- 
midal form, have received the name of pyramids of Ferrein ; from 
the latter, the separate tubuli pass off on all sides, and espmally at 
their extremity, and after a tortuous course (tubuli contorti) during 
which they form plexuses and anastomoses with similar tubuli, ter- 
minate in small globular bodies, the corpora Malpighiana. The 
tubuli uriniferi vary somewhat in size in their course ; they are 
largest in the papillae, diminish in size towards the base of the 
pyramid in consequence of giving off branches, and enlarge in the 
pyramids of Ferrein and tubuli contorti, to become again constricted 
immediately before joining the corpora Malpighiana. The tubulus 
is cylindrical and composed of two layers, a thin homogeneous and 



• Section of the kidney, surmounted by the supra-renal capsule ; the sw^l- 
inga on the surface mark the ori^nal constitution of the organ of lobes, 
1. Supra-renal capsule. 2, Vascular portion of the kidney. 3,3. Tubular 
portion, consisting of cones, 4, 4. Two of the papillae proj^ting 
corresponding calices, 6, ft, o. The three infundibula, the middle ft is situated 
in the mouth of a calyx. 6. Pelvis. 7. Ureter. ♦ 

• t Hnsctke estira«tos the number of tubuli in each cortical mscicnms at 
JOG; and the number of cortical fasciculi to each pyramid at 1 00 Conse- 

quently fifteen pyramids would represent upwards of two millions of 
Further, as there are 600 orifices upon each papilla, and the tubuli recti divido 
about ten times, it is proliable that each tubulus rectus is the excretory duct 
of a separate cortical fasciculus. « 
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elastic mmhrcma propria^ and an epUhelmm consisting of a single 
layer of polygonal nucleated cells. The epithelium is e^ual in 

thickness to two^hirds the diameter 
_ of the tubulus, the remaining third 

representing its area. The cells of 
the epithelium contain a finely gra- 
nular substance occasioi^lly inter- 
mingled with fatty and pigmentary 
granules; and near the idalpighian 
body are furnished, according to 
Bowman, with vibratile cilia. 

The corpora Malpighiana are 
small globular bodies about of 
an inch in diameter, situated on the 
branches of small arteries, like fruit 
upon its stalk, in the vascular por- 
tion of the kidney immediately 
around the pyramids of Ferrein 
and in the septa renum. Each 
Malpighian corpuscle consists of a 
capsate^ the expanded extremity of 
. .. . . V \ i\ Nf ' uriuiferous tubule, and contains 

\ 1 K V\l m 1 4 r interior a plexiform tuft of 

\ u\ u 1 m\ M minute vessels, the glomerulm 

\ |\l(\l \ \\ I Malpigh I anus t embedded in epithe- 

WllWirv/ lium; the cells of the epithelium 
11 111 \\y\l/ being smaller than those which line 
ll\ W) in u tubule. The Malpighian cor- 

11 \ \ w I Iv puscle is therefore the origin of the 

W \ \ / A \ ^ uriniferous tubule, which is remark- 

V \ IvAv'V. contorted course, first 

1 //u u passing outwards and then suddenly 

Y A \ M \ bending inwards before joining with 
\ J \ cortical fasciculus ; and the 

\ ' ' H ' glomerulus is the vascular source of 

the urinary secretion. 

The renal aHery, derived from the aorta, divides into several 
large branches, which, entering the hilum, make their way into the 
vascular substance of the septa renum and thence to the peripheral 
part of the cortical substance surrounding each of the pyramids of 
Malpighi with a fine ramification of small vessels. From this rami- 
fication are ^ven off small arteries which pass outwards between 
the cortical fasciculi, and have received the name of intcrlohula/res ; 


* Plan of the structure of the kidney. A, A. Primary bmnches of tthe renal*' 
artery, a, a. Twigs proceeding to Malpighian bodies. B, n. Malpighiafi 
bodies, c, c. Capillary network, jpartly formed by efferent vessels from Mal- 
pighian bodies, and partly by twigs of the renal artery, which do not pass 
Into them. H, H. Larger tuhuli uriniferi dividing dichotomously, t. A smaller 
tube. « 
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and from the interlobxdar arteries the small afferent arteriee pro- 
ceed, which enter the Malpighian bodies and constitate the glome* 
rulus. In the Malpighian body the afferent arteiy divides into 
from fi ve to eight branches, and each of these branches into a bundle 
of capfilaries, and the latter, re-uniting in the same manner, con- 
stitute the efferent vessel. The efferent vessel, quitting the Malpigl^n 
body by tl^e side of the afferent artery, divides into capillair vessels, 
which form a rich capillary plexus throughout the whole of the 
cortical substance, and eventually terminate in the renal veins. 
Those efferent vessels which are nearest to the base of the pyramids 
take a straight course {arteriolm rectm) between the tubuli recti, 
and mving off but few branches in their course, also pass into a 
capillary plexus which surrounds the tubuli and terminates in the 
venuloe rectos. 

Bowman, who regards the efferent vessels, not as arteries, buttis 
veins, remarks that “ there are in the kidney two perfectly distinct 
systems of capillary vessels, through both of which the blood passes 
in its course from the arteries into the veins ; the first, that” which 
forms the vascular tuft in the Malpighian bodies; and is “in 
immediate connexion with the arteries ; the second, that enveloping 
the convolutions of the tubes, and com- 
municating directly with the veins. The 
efferent vessels of the Malpighian bodies, 
that carry the blood between these two 
systems, may collectively be termed the 
portal system of the kidney.” The in- 
ferences drawn by Bowman from his in- 
vestigations are, that the capillary tufts 
of the Malpighian bodies are the part of 
the kidney specially acted on by diuretics ; 
that they are the medium by which water, 
certain salts, and other substances, pass 
out of the system ; that they are, more- 
over, the means of escape of certain morbid 
products, such as sugar, albumen, and the 
red particles of blood. Eespecting the capillary venous plexus, 
we have proof that the principal proximate constituents of urine, 
such as urea, lithic acid, <fcc., are, like the bile, derived from venous 
(portal) blood. 

The Veins of the kidney commence at the surface by minute con- 
verging venules, the stellated vessels, in the cortical substance where 
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♦ Plan of the renal circulation; after Bowman, a. Branch of the renal 
artery giving off se^i^ral Malpighian twigs. 1. An afferent twi^ to the capillary 
tuft confined in the MalpigUan body, m ; from the Halpi^iau body the 
auriniferotw tube is seen taking its tortuous course tot 2, 2. Efferent vessels ; 
that which proceeds from the Malpighian body is smaller than the correspond- 
ing artery, p, p. The capillary plexus, ramifying on the uriniferous tube. 
This plexus receives its blood from the efferent vessels, 2, 2, and transmits it 
to the branch of the renal vein, v. 
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they^form tihe interlohilar veins, and in the pyramids of Malpighi, 
where they constitute the venulm rectae; proceeding from these 
three sources, they unite to form the branches of the renal vein, 
whidi terminates in the vena c»va by a single large trunk at each 
side ; the left renal vein receiving the left spermatic vein. Injec- 
tions thrown into the renal artery, and returning by the tuouli 
uriniferi, make their way into those tubes by rupture.^ The lym- 
phatic vessels accompany the deep blood-vessels, and terminate in 
the lumbar glands. 

The Nerves are derived from the renal plexus, which is formed 
partly by the solar plexus, and partly by the third splanchnic 
nerve. The renal plexus gives branches to the spermatic plexus, 
and branches which accompany the ureters; hence the morbid 
S3rmpathies which exist between the kidney, ureter, and testicle : 
and by communications with the solar plexus, with the stomach 
and diaphragm, and indeed with the whole system. 

The cavity of the kidney is occupied by a membranous bag, the 
pelvis renahs, which gives off three processes, the infundibula, one 
for each extremity, and one for the middle of the organ ; and the 
infundibula give off smaller processes termed calices, which embrace 
the papillae and form a separate pouch around each ; the calyx 
being firmly attached to the base of the papilla and continuous 
with the fibrous capsule. Externally the sac of the pelvis renalis 
contracts into its excretoiy duct, the ureter. 

The Ureter (oZpov, urine; rtipeiv, to keep) is a membranous 
tube, of about the diameter of a goose-quill, and nearly eighteen 
inches in length, continuous superiorly with the pelvis of the 
kidney, and constricted inferiorly, where it lies in an oblique direc- 
tion between the muscular ana mucous coat of the base of the 
bladder, and opens on its mucous surface. Lying along the pos- 
terior wall of the abdomen, it is situated behmd the peritoneum, 
and is crossed by the spermatic vessels ; in its course downwards 
it rests against the anterior surface of the psoas, and crosses the 
common iliac artery and vein, and then the external iliac vessels. 
Within the pelvis it crosses the hypogastric cord and vas deferens 
in the male ; and runs by the side of the cervix uteri and upper 
part of the vagina in the female. There are sometimes two ureters 
to one kidney- The ureter, the pelvis, the infundibula, and the 
calices are composed of three coats, external or fibrous, middle or 
muscular, and internal or mucous. The fibrous coat consists of 
condensed areolar tissue, intermingled with fine elastic fibres. The 
muscula/r cocut is made up of muscular fibres of the smooth kind, 
dispos^ in two layers, external longitudinal, and internal circular ; 
wh5e towards the bladder there are besides internal longitudinal 
fibres. The muscular coat is thick in the ureter and pelvis,jrenalis, 
thin on the calices, and ceases altogether at the attachment of th^ 
latter to the papillae. The mucous coat is thin, vascular, and with- 
out ^^li ; on the papillae it is connected with the substance of the 
pyramids, a^d is continuous with the uriniferous tubuli, while in- 
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fmorly it becomes blended with tbe mucous membrane of the 
bladder. Tbe epitheUum of the mucous coat is thick, and composed 
of several layers of nucleated cells, which are small and round next 
the membrane; of larger size and cylindrical or conical in the 
middle ; and large and spheroidal at the surface, sometimes mea- 
suring of an inch in breadth, and not unfrequently containing 
two nuclei, 

PELVIS. 

The cavity of the pelvis is that portion of the great abdominal 
cavity which is included within the bones of the pelvis, below the 
level of the linea-ilio-pectinea and the promontory of the sacrum, 
lu is bounded by the cavity of the abdomen above, and by the peri- 
neum below ; its internal parietes are formed, in front, below, and 
at the sides, by the peritoneum, pelvic fascia, levatores ani apd 
obturator muscles ; and behind, by the cdccygei muscles, sacro- 
ischiatic ligaments, pyriformes muscles, sacral plexus of nerves, 
sacrum and coccyx. 

The Viscera of the pelvis in the male are, the ordinary bladder, 
prostate gland, vesiculae seminales, and rectum. 

The Bladder is a hollow membranous viscus, triangular and 
flattened against the pubes when emp^, ovoid when distended, 
situated behind the pubes and in front of and upon the rectum. It 
is larger in its vertical diameter than from side to side ; and its 
long axis is directed from above, obliquely downwards and back- 
wards. It is divided into body, fundus, base, and neck. The body 
comprehends the middle zone of the organ ; the fundust superior 
fundus, its upper segment ; the base^ inferior fundus, the lower 
broad extremity which rests on the rectum ; and the nech^ the narrow 
constricted portion which is applied against the prostate gland. 

It is retamed in position by ligaments which are divisible into 
true and false ; the true liy aments are five in number, two anterior, 
two lateral, and the cord of the urachus;* the false ligainenfs are 
folds of the peritoneum, and are also five in number, two posterior, 
two lateral, and one superior. 

The anterior ligaments are formed by the recto-vesical fascia in 
its passage from the inner surface of the pubes at each side of the 
symphysis to the neck of the bladder and prostate gland. 

The latei'al ligaments are also formed by the recto- vesical fascia 
in its passage from the levatores ani muscles to the sides of the 
prof^tate gland and neck of the bladder. 

The ligament if the urachus is a fibrous cord resulting from the 
obliteration of a tubular canal (urachus) existing in the embryo. It 

E roceeds from the summit of the bladder, and ascends along the 
nea alba to the pmbilicus, 

I The posterior false ligaments are the fold of peritoneum formed 
at each side of the pelvis by the obliterated hypogastric EuteiT ; 
this fold also contains the ureter, and the vessels and nerves of tne 
bladder. 
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The Imtmral falae ligaments are formed by the passapfe of the 
pmtonemn from the side of the pelvis to the side of the bladder. 
The obliterated hypogastric artery lies along the line of reflection 
of the membrane. 

The Bwperior or suspensory false ligament is the fold of peri- 
tonenm caused by the prominence of the cord of the urachus and 
the cords of the obliterated hypogastric arteries. 

The bladder is composed of four coats, external or sdirous, mus- 
cular, areolar, and mucous. 

The serous coat is partial, and derived from the peritoneum ; it 
invests the posterior surface and sides of the bladder, from about 
opposite the point of termination of the ureters to its summit, 
whence it is guided to the anterior wall of the abdomen by the hypo- 
gastric cords and urachus. The muscula/r coat consists of three 
layers, external or longitudinal, middle or circular, and internal, 
which is also longitudinal. The external layers or detrusor urmce, 
consists of paraBel longitudinal fasciculi which take their origin 
from the anterior ligaments of the bladder, thence named tendons 
of the detrusor urinse ; they spread out upon the upper surface of 
the prostate gland (levator prostatae) and ascend upon the anterior 
surface of the bladder to the fundus, where they are inserted into 
the subserous tissue, some being continuous with the longitudinal 
fibres of the posterior surface of the organ, and others prolonged 
upon the urachus. The longitudinal fasciculi of the posterior sur- 
face and sides of the bladder, attached superiorly to the subserous 
tissue and partly continuous with those of the opposite aspect, 
while some are prolonged upon the urachus, are attached infenorly 
to the prostate gland, those in the middle line being lost in the deep 
muscumr layer of the neck of the bladder. The detrusor urinae is 
thickest on the anterior surface of the bladder ; it communicates by 
an interchange of fasciculi with the middle layer, and in the female 
its posterior fibres are inserted into the vagina. The Tmddle layer 
consists of circular fibres which are most numerous at the cervix, 
where they form a moderately thick stratum, the sphincter vesicm^ 
and are then continued onwards around the prostatic urethra. 

The internal layer (submucous layer; Ellis’^), thinner than the 
prece^ng, is composed of fibres which are oblique and scattered in 
the fondus and body of the bladder, but become longitudinal in its 
lower part and base, and are continued through the cervix and 
aloim tne urethra to its termination at the meatus urinarius. At 
the base of the bladder this layer is strengthened by the longitudi- 
nal fibres of the ureters, whicn, after perforating the external and 
middle muscular layer, spread out in a radiated manner and are 

« 

• “ An Acootmt of the Arrangement of the Muscular Substance in tl^ Urinary ' 
and certain of the Generative Organs of the Human Body,” by George Vinei 
Ellis, Professor of Anatomy in University College. Medico-Chirurgical Trans- 
actions, vol. xxxix., 1856. Mr. Ellis’s description is so clear and apparently 
faithful, that we have not hesitated to adopt Iub views. 
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oontinuons with the intemd longitudinal layer, the increment of 
fibres in this situation constituting the musd^ of the v/retere of Sir 
Charles BeU. The three muscular layers communicate with each 
other Ty means of a frequent interchange of fasciculi, and are thus 
enabled to act in unison as a single muscle. In the trigonum, the 
radiating fibres of the ureters have a transverse direction, and the 
muscular structure is intermingled with areolar and elastic tissue* 



The Areolar or submucous coat is the thick layer of areolar tissue 
interposed between the mucous and muscular coat, and forming the 
bond of union between them. 

The Mucous coat is thick and smooth, of a pale rose colour, and 


* Side view of the viscera of the male pelvis, in situ. The right side of the 
pelvis has been removed by a vertical section made through the os pubis near 
tbe symphysis ; and another through the middle of the sacrum. 1. Divided 
surface of the os pubis. 2. Divided surface of the sacrum. 3. Body of the 
bladder. 4. Its fundus ; from the apex is seen passing upwards the urachus. 
5. Base of the bladder, 6 Ureter. 7. Neck of the bladder. 8, 8. Pelwc 
fascia ; tbe fibres immediately above 7 are given off from the pelvic fascia, 
and represent the anterior ligaments of the bladder. 9. Prostate gland. 
10. Membranous portion of the urethra. 11. Triangular ligament. 12. One 
of Cowper’s glands lying beneath the membranous portion of the urethra. 
13. Bulb of corpus spongiosum. 14. Body of corpus spongiosum 16. Ri^ht 
crus penis. 16. Upper part of first portion of the rectum. 17. Becto-vesical 
fold of peritoneum. ^ 18. Second portion of rectum. 19. Bight vesicula semi- 
nalis. 20. Vas def crons. 21. The recttmi covered by the descending layer of 
,the pelvic fascia, just as it is making its bend Iwickwards to constitute the 
third portion. 22. Part of the levator ani muscle investing the lower part of 
the rectum. 28. External sphincter ani. 24. Interval between the superficial 
perineal fascia and triangular ligament ; they are seen to be continuous be- 
neath the figure. 
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exactly moulded on the muBouli^ coat, to which it is connected by 
the areolar coat ; it has no papillm, l^t numerous mucous glands 
which are most abundant in the cervix and fundus, and are either 
fomple pyriform follicles or small aggregations of follicles consti- 
tuting Bowl racemose glands. The mucous membrane is continu- 
ous through the ureters with the Iming membrane of the uriniferous 
ducts, ana through the urethra with that of the seminiferous ducts, 
prostate gland and Cowper’s glands. It is provided with a lami- 
nated epithelium, the deeper o^s of which are conical or fusiform ; 
the superficial, spheroidal or flattened, and of unequal size. In 
the mucous glands the epithelium is columnar. The mucous mem- 
brane is rich in vessels, which are most abundant, as are the nerves, 
in the cervix and fundus ; the uerves are not numerous. 

On the internal surface of the base of the bladder is a triangular 
smooth plane, the trigonum veaicm or trigone vesicale (fig. 361), on 
wnich the mucous membrane is paler and thinner than the rest. 
Calculi resting on this part give rise to much suffering on account 
of the greater number of nerves distributed to the cervix vesicse. 
The trigonum is bounded at each side by the raised ridge, corre- 
sponding with the muscles of the ureters, at each posterior angle by 
the openings of the ureters, and, in front, by a sBght elevation of 
the mucous membrane at the entrance of the urethra, called uvula 
vesicoB, 

The external surface of the base of tbe bladder corresponding 
with the trigonum is also triangular, and separated from the rectum 
by a thin layer of areolo-fibrous membrane, derived from the recto- 
vesical fascia. It is bounded behind by the recto-vesical fold of 
peritoneum; and at each side by the vas deferens and vesicnla 
seminalis, which converge almost to a point at the base of the pros- 
tate gland. It is through this space that the opening is made in 
the recto-vesical operation for puncture of the bladder. 

Vessels and Nerves. — The arteries of the urinary bladder are the 
superior vesical, three or four small branches which proceed from 
the commencement of the hypogastric artery, previously to its 
complete obliteration ; an inferior vesical, from the internal iliac. 
Tbe latter is distributed to the base of the bladder, vesiculas semi- 
nales, and prostate gland. The veins are numerous and of large 
size, and form a plexus around the neck and at the base of the 
bladder; tbe plexus communicates with the prostatic plexus and 
hsemorrhoidal veins. The nerves of the bladder are derived from 
the inferior hypogastric plexuses and their communications with 
the third and fourth sacrd nerves. 

FSOSTAX£ GLANP. 

The prostate gland (npotcmnu, preeponere) is^ituated in fronti 
of the neck of the bladder, behind the triangular ligament and 
pelvic fascia, and upon the rectum, through which latter it may be 
&lt witih the finger. It surrounds the commencement of the 
urethra for a little more than an inch of its extent, and resembles 
a Spanish chestnut both in size and form ; the base being directed 
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baokwfurds towards the neck of the bladder, tibe a]^x forwards^ 
and convex side towards the rectum. It is retained firn% in 
Position by the anterior and lateral ligaments of tiie bladder, and 
by a process of the recto-vesical fascia, which forms a sheath around 
it. It consists of three lobes, two lateral and a middle lobe or 
isthmus ; the lateral lobes are distinguished by an indentation at 
the base of the gland, and a slight farrow on its upper and lower 
surface. The third lobe or isthmus is a small transverse band which 
passes between the two lateral lobes at the base of the organ. 

In structure the prostate is composed of smooth muscle and 
glandular tissue, the latter being not more than one-third or one- 
fourth of the whole, and consisting of from thirty to fifty compound 
racemose glands, of a pyriform shape. It is of a greyisn-red coloui* 
and dense m texture, splits easily in the course of its ducts, and is 
surrounded by a proper fibrous covering, and by a plexus of veins 
enclosed in a sheath derived from the recto-vesical fascia. Its 
secretion is poured into the prostatic portion of the urethra by 
fifteen or twenty excretory ducts. The ducts of the lateral lobes 
open into the urethra at each side of the veru montanum ; those of 
the third lobe open upon and behind the veru. The urethra, in 
passing through the prostate, lies one-third nearer its upper, than 
its lower, surface. 

Ellis regards the prostate as essentially a muscular body, con- 
sisting of circular or orbicular involuntary fibres, with one large 
centr^ hole for the passage of the urethra,” the circular fibres 
being continuous behind with those of the middle muscular layer of 
the bladder, and prolonged in front upon the membranous portion 
of the urethra as a stratum, of an inch thick. This muscular 
layer he proposes to call orbicularis vel sphincter urethrm. The 
longitudinal fibres of the detrusor urinae continued forwards on the 
upper surface of the prostate, and attached to it laterally and 
behind, therefore represent the external muscular coat of the pros- 
tate, while the longitudinal fibres enclosing the urethra within the 
prostate constitute an internal muscular layer, corresponding and 
continuous with that of the bladder. The small secreting glands 
contained in the prostate are but an appendage of the mucous 
membrane projecting amongst the muscular fibres, and occupy but 
a small portion of the organ, chiefly at its base. 

The arteriss of the prostate are small and derived from the in- 
ferior vesical and middle haemorrhoidal ; they distribute numerous 
capillaries to the glandular structure of the organ. The veins form 
a rich plexus in the submucous tissue of the urethra, and another 
of larger vessels on the exterior of the gland ; the latter receives from 
the front the veinfe of the penis, and terminates in the vesical plexus. 

VBSICUn® SEMINALES. 

On the under surface of the base of the bladder, and^conveigiiig 
towards the base of the prostate gland, are two lobulated and some- 
what pyrifonn bodies, about two inches in length, the veideulss 
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s^minales. Their upper surface is in contact with the base of the 
bladder j the under side rests on the rectum, separated only bjr a 
process derived from the recto-vesical 
fascia ; the larger extremities are directed 
backwards and outwards, and the smaller 
ends almost meet at the base of the pros* 
tate. They enclose between them a tri- 
angular space, which is boun'ded poste- 
riorly by the recto-vesical fold oi peri- 
toneum, and corresponds with the tri- 

f onum vesicflB on the interior of the 
ladder. Each vesicula is formed by the 
convolutions of a single tube, which gives 
off several irregular csecal sacculi and 
branches. It is enclosed in a thin fibrous 
membrane, and is constricted beneath the 
isthmus of the prostate gland into a 
small excretory duct. The vas deferens, 
somewhat enlarged and sacculated. Lies 
along the inner border of each vesicula, 
and IS included in its fibrous investment. 
It communicates with the duct of the vesicula beneath the isthmus 
of the prostate, and forms the ejaculatory duct 

The ejaculatory duct is about three-quarters of an inch in length, 
and running forwards, first between the base of the prostate and 
the isthmus, and then through the tissue of the veru montanum, 
opens on the mucous membrane of the urethra, by the side of or 
within the aperture of the sinus pocularis. 

The vesiculfie seminales and vasa deferentia are partly covered 
in by a muscular layer, compressor vesiculce ef ductus seminaUs 
(Elhs); which is brought into view on raising the recto- vesical 
fascia. This muscular layer consists of transverse and longitudinal 
fibres, the transverse fibres being the most superficial, and con- 
tinuous with the posterior border of the prostate gland ; the longi- 
tudmal fibres lying in contact with the vesiculse and vasa deferentia. 
The longitudinal fibres form a continuous fieshy plane for the space 
of half an inch behind the prostate, and are prolonged for a snort 
distance backwards on the vesicul® and vasa deferentia, lying 
chiefly along their borders ; while, anteriorly, the fibres accompany 
the ejaculatory ducts to the termination of the latter in the urethra, 
and are continuous with the internal longitudinal coat of the pros- 



♦ PoBtenor aspect of the male bladder; the serous coverii^ is removed in 
order to show the muscular coat. 1. Body of the bladder. 2. Pundus. 8. In- 
ferior fundus or base. 4. Urachus, 5, 6. Ureters. 6, Vasa deferentia. 
7, 7. Vesicul® seminales. The triangular area, bounded by the vasa oeferontiM 
and vesicul® seminales at cither side, a dotted line above, and the figure 8 
below, is the space corresponding with the trigonum vesic©. It is this part of 
the bladder which is phirced, in puncturing the bladder through the rectum. 
The dotted line, forming the base of this triangular area, marks the extent of 
the recto- vesioBd fold of peritoneum. * 
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tatic ‘urethra, “ This muecular layer will compress and shorten 
the yesiculee seminales, and the lower dilated enas of the vasa defe- 
rentia and most forcibly when the bladder is distended. 

In structure the vesicul® semin^es are composed of three coats ; 
external, a thin fibrous membrane, made up of condensed areolar 
tissue ; middle, a muscular coat, consisting of smooth muscular 
fibres arranged in two layers, longitudinal and circular ; and inter- 
nal, a thin mucous membrane, vascular, marked by a delicate 
reticulation of ridges and alveoli, and coated with a squamous epi- 
thelium of cells containing yellowish pigment granules. The vesi- 
culse are covered externally and their convolutions held together by 
a thin membrane of areolar tissue, and they are further invested by 
the recto- vesical fascia, and the muscular stratum already described, 

MALE ORGANS OP GENERATION. 

The organs of generation in the male are, the penis and testes, 
with their appendages. 

PENIS. 

The Penis is divisible into a body, root, and extremity. The 
body is surrounded by a thin integument, which is remarkable for 
the looseness of its connexion with the deeper parts of the organ, 
and for containing no adipose tissue. The root is broad, and firmly 
adherent to the rami of the pubes and ischium by means of two 
strong processes, the crura, and connected to the symphysis pubis 
by an elastic fibrous membrane, the ligamentum suspensorium. The 
extremity or glans peu is resembles an obtuse cone, somewhat com- 
pressed from above downwards, and of a deeper red colour than the 
surrounding skin. At its apex is a small vertical slit, the meatus 
urinarius, which is bounded by two, more or less protuberant, 
labia; and, extending backwards from the meatus, a grooved 
raph^, to which a loose fold of mucous membrane, the frcemwi 
proeputii, is attached. The base of the glans is marked by a pro- 
jecting collar, the corona glandis, upon which are seen a number of 
small papillary elevations, the glaudnl<B odoriferm Tysoni, Behind 
the corona is a deep fossa, fossa glandis (cervix), bounded by a 
circular fold of integument, prceputium, which, in the collapsed 
state of the organ, may be drawn over the glans, but, in its dis- 
tended state, is obliterated, and serves to facilitate its enlargement. 
The internal surface of the prepuce is lined by mucous membrane, 
covered by a thin epithelium ; this membrane, on reaching the ^rv^ 
glandis, is reflected over the glans, and, at the meatus urinarius, is 
continuous with the mucous lining of the urethra. 

The superjlcidBi fascia of the penis is thin, and its areolar struc- 
ture fiee from fat ; it is continuous with the superficial fascia of 
the abdomen above, and with the dartos and superficial fascia of 
the perineum below. 

The Ugamentum suspensorium penis is an elastic fibrous mem- 
brane of triangular form, attached by its apex to the symphysis 
pubis ; and by its base, to the body of the penis. Near the latter 
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attachment it separates into two layers, to give passage to the 
dorsal vessels and nerves of the penis. 

The penis is composed of the corpus cavernosum ‘and corpus 
spongiosum, and contains in its interior the longest portion of the 
uretb^. 

The Corpus cavernosum is distinguished into two lateral portions 
(corpora cavernosa) by an imperfect septum and a superjpr and in- 
ferior groove, and is divided posteriorly into two crura. It is firmly 
adherent, by means of its crura, to the rami of the pubes and 
ischium ; and each crus, previously to its junction with its fellow, 
presents a slight enlargement, which was named by Kobelt, the 
lyiilb. The corpus cavernosum forms, anteriorly, a single rounded 
extremity, whicn is received into a fossa in the base of the glans ; 
the superior groove lodges the dorsal vessels of the penis, and the 
inferior receives the corpus spongiosum. Its fibrous tunic is thick, 
elastic, and extremely firm, and sends a number of fibrous bands 
and cords (trabeculae) inwards from the inferior groove, which cross 
the interior in a radiating direction, and are inserted into the inner 
walls of the tunic. These trabeculae are most abundant at the 
middle line, where they are ranged vertically, side by side, some- 
what like the teeth of a comb, and constitute the imperfect parti- 
tion of the corpus cavernosum, called septum pectiniforme. The 
septum is more complete at its posterior than towards its anterior 
part. 

The tunic of the corpus cavernosum consists of two layers of 
fibrous fasiculi, the external being longitudinal and forming a kind 
of close net by the frequent interchange of their fibrous bundles ; 
the internal, less thick, being disposed in a circular direction, and 
constituting the septum pectiniforme. From its anterior extremity 
it gives off small fibrous bands, which are prolonged into the sub- 
stance of the glans j^enis. The cavity of the corpus cavernosum is 
occupied by the spongy mass of its erectile tissue. 

The Corpus spongiosum is situated along the under surface of 
the corpus cavernosum, in its inferior groove. It commences by its 
posterior extremity between and beneath the crura penis, where it 
forms an enlargement, the hulh, and terminates anteriorly by 
another expansion, the glans penis. Its middle portion, or body, 
is nearly cylindrical, and tapers gradually from the posterior to the 
anterior extremity. The bulb is adherent to the triangular liga- 
ment by means of a prolongation of fibrous membrane ; in the rest 
of its extent the corpus spongiosum is attached to the corpus 
cavernosum by areolar tissue, and by veins which pass upwards to 
reach the dorsal vein. It is composed of erectile tissue, enclosed 
in a dense fibrous layer much thinner than that 'of the corpus ca- 
vemosum, and contains the spongy portion of the urethra^ which 
lies nearer its upper than its lower wall. The bulb shows a ten-* 
dency to division into two lobes, an appearance which is due to the 
existence of a thin longitudinal septum in its interior. 

The fibrous tunic of the corpus spongiosum, unlike that of the 
corpus caverhoBum, consists only ot circular fibres which are re- 
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fleeted inwards alone the middle line, forming a septum which is 
complete only in the bulb ; the reflected fibres of this septnm em- 
brace the Tjrethra through its entire length, and exclude the latter 
from the proper structure of the corpus spongiosum. 

Erectile tissue is a peculiar cellulo- vascular structure, entering in 
considerable quantity into the composition of the organs of genera- 
tion. It consists essentially of a plexus of veins so closdy con- 
voluted a*nd interwoven, as to give rise to a cellular appearance 
when examined by means of a section. The veins forming this 
plexus are smaller in the glans penis, corpus spongiosum, and cir- 
cumference of the corpus cavernosum, than in the central part of 
the latter, where they are large and dilated. They have no other 
coat than the internal lining prolonged from the neighbouring 
veins ; and the interstices of the plexus are occupied by a reddish 
smooth muscular tissue. The arteries are convoluted in the 
passive state of the penis, but straightened in its distended condi- 
tion ; they terminate in large capillaries, which do not form a 
plexus, as in other situations, but open directly into these dilated 
veins. Some of the finer twigs of the arteries have a peculiar, 
twisted, and dilated or tendril-like appearance, first described by 
Muller under the name of arterice kellcinoe. The helicine arteries 
were supposed by Muller to end by ca3cal terminations ; but 
Kblliker finds a minute artery to proceed from the bulbous ex- 
tremity of each of these dilated vessels, and terminate like the other 
capillaries in the veins. Arnold regards the helicine arteries as 
mere vascular loops. The venous plexus conveys the blood into 
the efferent veins of the penis, by which it is returned to the general 
circulation. 

Vessels and Nerves , — The arteries of the j^enis are derived from 
the internal pudic ; they are, the arteries of the bulb, arteries of 
the corpus cavernosum, and dorsales penis. Its veins are super- 
ficial and deep. The deep veins run by the side of the deep 
arteries, and terminate in the internal pudic veins. The super- 
ficial veins escape in considerable number from the base of the 
glans, and converge on the dorsum penis, to form a large dorsal 
vein, which receives other veins from the corpus cavernosum and 
spongiosum in its course, and passes backwards between two layers 
of the Hgamentum suspensorium, and through the triangular hga- 
nient beneath the arch of the pubes, to terminate in the prostatk 
plexus. 

The Lijmphatics terminate in the upper group of inguinal glands, 
while some of the deeper lymphatics take the course of the urethra 
and end in the pelvic glands. The iierves are derived from the 
pudic nerve, sacral plexus, and hypogastric plexus. 

XJRETHBA. 

The urethra is the membranous canal extending from the neck 
of the bladder to the meatus urinarius. It is curved in its course, 
and composed of three layers, a mucous coat, submucous coat, and 
muscular coat. The mucous coat is thiu and sm<K)th ; it is con- 
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tmuous internally, with the mnoous membrane of the bladder; 
externally, with the investing membrane of the glans ; and at 
certain points of its extent, with the lining membrane of the 
nnmerons ducts which open into the urethra, namely, those of 


Fig. 860. 



Cowx)er’s glands, prostate gland, vasa deferentia, and vesiculae 
seminales. It is provided with a squamous epithelium correspond- 
ing with that of the bladder. The submucous coat is loose, and 

• Longitudinal section of tlie bladder, prostate gland, and penis, showing 
the urethra. 1. Urachus attached to the upper part of the fundus of the 
bladder. 2. Recto-vesical fold of peritoneum, at its point of reflection from the 
base of the bladder, upon the anterior surface of the rectum. 3. Opening of 
the right ureter, 4, A slight ridge, formed by th(‘ niu8(‘le of the ureter, and 
extending from the termination of the ureter to ttiu commencement of the 
urethra. This ridge forms the lateral boundary of the trigonuni vesicte. 
5. Commencement of the urethra; the elevation of mucous membrane imme- 
diately b(dow the figure is the uvula vesicae. The eonstnetion of the bladder 
at this point is the neck of the bladder. 6. Prostatic portion of the urethra. 
7, Prostate gland ; the difference of thickness of the gland, above and below 
the urethra, is shown. 8. Isthmus, or third lobe of the prostate ; immediately 
beneath which the ejaculatory duct is seen passing. 9. Right vesicula semi- 
nalis ; the vas deferens is seen to be cut short off, close to its junction witli the 
ejaculatory duct. 10. Membranous portion of the urethra. 11. Gowper’s 
gland of the right side, with its duct. 12. Bulbous jiortion of the urethra ; 
throughout the whole length of the urethm of the corpus spongiosum nume- 
rous lacuuSB are seen. 13. Fossa navicularis. 14. Coqius cavemosum, cut 
somewhat obliquely to the right side, near its lower part. The character of 
the venous-cellular texture is well sho-wn. 15. Right crus penis. 16. Near 
the upper part of the corpus cavemosum, the section has fallen a little^fo the 
left of the middle line ; a portion of the septum pt'ctiniforme is cousequently 
seen. This figure also indicates the thickness of the fibrous inv(‘stmeut of the 
corpus cavemosum, and its abrupt tenniuation at the base of (17) the glans 
penis. 18. Lower se^ent of the glans. 19. Meatus urinarius. 20. Corpus 
spongiosum. 21. Bulb of the corpus spongiosum. 
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contains numerous racemose mucous glands, which open on the 
surface of the mucous membrane. The miABcula/r coat consists of 
lonmtudinal fibres, intermingled with areolar and elastic tissue, 
and is derived from the internal muscular layer of the bladder. 
The urethra is about eight inches in length, and divided into a 
prostatic, membranous, and spongy portion, 

^ The Prostatic portion, a little more than an inch in length, is 
situated in the prostate gland, about one-third nearer its upper 
than its lower surface, and extending 
from its base to its apex. On its lower 
circumference or floor is a longitudinal 
ridge or crest, the veru montanum, or 
caput gallinaginis, formed by a fasciculus 
of the longitudinal muscular fibres of 
the urethra; and at each side of the 
veru, a shallow fossa, the prostatic 
sinus^ in which are seen the numerous 
openings (15 to 20) of the prostatic 
ducts. 

The veru montanum is most promi- 
nent in the centre ; and immediately in 
front of the prominent part is the open- 
ing of a small ca3cal sac, the sinus 
pocularis, or ufricuhisprostaficus. This 
sac is the analogue of the uterus ; it is 
nearly half an inch in length, extends 
back beneath the third lobe of the 
prostate, and by its approach to the 
surface contributes to the prominence 
of the veru montanum. Its walls, of a 
yellomsh- white colour, are composed of 
areolar and elastic tissue, mingled to- 
wards its fundus with smooth muscular fibre, and it is lined 
within by a columnar epithelium. The ejaculatory ducts, enveloped 
in longitudinal smooth muscular fibre, take their course forward 
by the side of the sinus pocularis, arid terminate within its aperture 
by slit-like openings. 

The prostatic portion of the urethra, when distended, is the most 
dilated part of the canal ; but, excepting during the passage of 

* The bulbous, membranous, and prostatic urethra, with part of the bladder* 
1. Part of the urinary bladder: its internal surface. 2. Trigonum vesicw* 
3. Openings of the ureters. 4. Uvula vesicse. 5. Veru montanum. 6. Open- 
ing of the sinus pocularis. 7, 7. Apertures of the ejaculatory ducts. 8, 8. Open- 
ings of the prostatiS ducts. The figures 7, 7, and 8, 8, are placed on the cut 
•surface cjf the supwi-urethral portion of the prostate gland. 9, 9. Lateral 
Ibbes of the prostate gland, a. Membranous portion of the urethi*a. 6, b. Cow- 
per’s glands, c, c. Apertures of the excretory ducts of Cowper’s glands, 
ct. Commencement of the bulbous portion of the urethra, e, e. Upper surface 
of the bulb of the corpus spongiosum. /, /. Crura penis, ff, g. Corpus caver- 
nosum. h. Spongy portion of the urethra. 
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urine, is completely closed by its muscular tissue. In the con* 
tracts state of the urethra, the yeru montanum acts as a valve, 
being pressed upwards against its roof ; but, during the action of 
the detrusor muscle of the bladder, the canal is dilated. 

The Membranous portion^ the narrowest part of the canal, mea- 
sures about three lines in diameter, and is somewhat less than an 
inch in length. It extends from the apex of the prostate gland to 
the bulb of the corpus spongiosum, and passes tnrougli the trian- 
gular ligament. Its coats are, the mucous membrane, longitudinal 
muscular coat, and compressor urethrae muscle. The submucous 
tissue is richly supplied with vessels. 

The spongy portion, about six inches in length, forms the rest of 
the extent of the canal, and is lodged in the corpus spongiosum 
from its commencement at the triangular ligament to the meatus 
urinarius. It is narrowest in the body, and dilated at each ex- 
tremity, posteriorly in the bulb, where it is named the bulbous por- 
tion, and anteriorly in the glans penis, where it forms the fossa 
navicularis. The meatus urinarius is the most constricted part of 
the canal ; so that a catheter, which will enter that opening, may 
be passed freely through the whole extent of a normal urethra. 
Opening into the bulbous portion are two small excretory ducts 
about an inch in length, which may be traced backwards, between 
the coats of the urethra and the bulb, to the under part of the mem- 
branous portion behind the triangular ligament, where they 
originate m two small, lobulated, and somewhat compressed glands, 
of about the size of peas, Cowpcr^s glands. These glands are en- 
closed in a thin membrana propria, their glandular structure being 
held together by areolar tissue and smooth muscular fibre ; smooth 
muscular fibre is also found as a longitudinal layer, around their 
excretory ducts. Their glandular vesicles are lined by a tesselated 
epithelium, the epithelium of the excretory ducts being of the 
columnar kind. 'Hiey are situated immediately beneath the mem- 
branous portion of the urethra, and are enclosed by the lower 
segment of the compressor urethrae muscle, so as to be subject to 
muscular compression. On the whole internal surface of the 
spongy portion of the urethra, and especially along its lower sur- 
face, are numerous small openings of lacunae, the apertures of 
mucous glands situated in the submucous areolar tissue. The 
openings of the lacunae are directed forwards, and are liable occa- 
sionally to intercept the point of a small catheter in its passage to 
the bladder. At about an inch and a half from the opening of the 
meatus, in the upper wall of the urethra, one of the lacunae is 
generally found much larger than the rest, and is named the lacuna 
magna. In a preparation of this lacuna, made by Sir Astley 
Cooper, the extremity of the canal presents several large primary 
ramifications. 
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The testes are two small glandular organs suspended from the 
abdomen by the spermatic cords, and enclosed in an external tegn- 
mentaiy covering, the scrotum. 

The Scrotum is distinguished into two lateral halves or hemi- 
spheres by a raphe, which is continued anteriorly along the under 
surface oi the penis, and posteriorly along the middle line of the 
perineum to the anus. Of these two lateral portions the left is 
somewhat longer than the right, and corresponds with the greater 
lej^th of the spermatic cord on the left side. 

The scrotum is composed of two layers, integument, and a proper 
eovering, the dartos ; the integument is thin, devoid of fat, semi- 
transparent, possesses numerous large sebaceous and sudoriparous 
glands, is beset with hairs which issue obliquely from the skin, 
and have prominent roots, and has usually a dark colour from the 
presence of pigment in the epidermis. The tunioa da/rtos is a thin 
reddish layer composed of smooth muscular tissue ; it forms the 
proper tunic of the scrotum, and sends inwards a septum, eeptum 
scroti, which divides the cavity into two sacs for the two testes. 
The dartos is continuous around the base of the scrotum with the 
common superficial fascia of the abdomen and perineum, and in an 
attenuated form is prolonged upon the penis to the prepuce. 

The Spermatic cord is the medium of communication between 
the testes and the interior of the abdomen ; and is composed of 
arteries, veins, lymphatics, nerves, the excretory duct of the testicle, 
and investing tunics. It commences at the internal abdominal ring, 
where the vessels of which it is composed converge, and passes 
obliquely along the spermatic canal ; the cord then escapes at the 
external abdominal ring, and descends through the scrotum to 
the posterior border of the testicle. The left cord is somewhat 
longer than the right, and permits the left testicle to reach a lower 
level than its fellow. 

The Arteries of the spermatic cord are, the spermatic artery from 
the aorta ; the deferential artery, accompanying the vas deferens, 
from the superior vesical ; and the cremasteric, from the epigastric 
artery. The spermatic veins form a plexus which constitutes the 
chief bulk of the cord ; they are provided with valves at short in- 
tervals, and the smaller vems have a peculiar tendril-like arrange- 
ment, which has obtained for them the name of vasa pampini- 
fomia. The lymphatics are of large size, and terminate in the 
lumbar glands. The nerves are the spermatic plexus, which is 
derivecUfrom the»aortic and renal plexus, the genital branch ot the 
%enito-crural nerve, and the scroti branch of the ilio-inguinal. 

The Vas deferens, the excretory duct of the testicle, is situa'ted 
along the posterior border of tne cord, where it may be distin- 
guished by the hard and cordy sensation which it opmmunicates 
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to the fingers. It is about a line or a line and a half in thickness ; 
its panetes are thick and tough, and its canal from one-fourth to 
one-third the diameter of the entire duct. In structure it is com^ 
posed of three coats, an external ox fibrous coatf which is thin; a 
middle or muscular coatf which is remarkable for its thickness, 
and consists of three layers of smooth muscular fibre, namely, 
external longitudinal, middle circular, and internal longitudinal; 
^d an inte't'nal or mucous coat, the mucous membrane being pale 
in colour, disposed in longitudinal plaits, and coated with a 
squamous epithelium, composed of cens containing yellowish pig- 
ment granules. In the dilated portion, near its extremity, it 
presents a reticular appearance, like that of the vesiculaa 
seminales. 

The Coverings of the spermatic cord are, the spermatic fascia, 
cremaster muscle, and fascia propria. The spermatic fascia is a 
prolongation of the in ter columnar fascia, derived from the borders 
of the external abdominal ring during the descent of the testicle in 
the foetus. The cremasteric covering, erythroid, is the thin mus- 
cular expansion formed by the spreading out of the fibres of the 
cremaster, which is likewise carried down by 
Fiff. 362.* testis during its descent. The fascia pro- 

pria is a continuation of the infundibuliform 
process from the transversalis fascia, which 
immediately invests the vessels of the cord, 
and is also obtained during the descent of the 
testis. 

The Testis (testicle) is a small oblong and 
rounded gland, about an inch and a h^f in 
length, somewhat compressed at the sides 
and behind, and suspended in the cavity of 
the scrotum by the spermatic cord. 

Its position in the scrotum is oblique, so 
that the upper extremity is directed upwards 
and forwards, and a little outwards; the 
lower, downwards and backwards, and a little 
inwards; the convex border looks forwards 
and downwards, and the flattened border to which the cord is 
attached, backwards and upwards. Lying against its outer 
and posterior border is a flattened body which follows the course 



♦ Transverse section of the testicle. 1. Cavity of the tunica vaginalis ; 
the most external layer is the parietal layer; and that in contact with the 
organ, the visceral layer. 2. Tunica albuginea. 8. Mediastinum testis giving 
off numerous fibrous cords in a radiated direction to the internal surface of 
the tunica albuginea. The cut extremities of the vessaiis below ^ae figure* 
belong to the rete testis ; and those above to the arteries and veins of th6 
organ. 4. Tunica vasculosa, or pia mater testis. 5. One of the lobules, con- 
sisting of the convolutions of the tubuli seminiferi, and terminating by a 
single duct, the vas rectum. Corresponding lobules are seen between the 
other fibrous <jords of the mediastinum. 6. Section of the epididymis. 
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of the testicle, and extends from its upper to its lower extremity ; 
this body is named, from its relation to the testis, ejpidid/ymis 
(cttI, upon, diSvfjLos, the testicle) ; it is divided into a central part 
or body, an upper extremity or globus majors and a lower ex- 
tremity, globus minor (cauda) epididymis. The globus major 
is situated against the upper end of the testicle, to which it 
is closely adherent ; the globus minor is placed at its lower end, is 
attached to the testis by areolar tissue, and curves upwards, to 
become continuous with the vas deferens. The testis is invested by 
three tunics, tunica vaginalis, tunica albuginea, and tunica vascu- 
losa, and is connected to the inner surface of the dartos by a large 
quantity of extremely loose areolar tissue, in which fat is never 
deposited, but which is very susceptible of serous injfiltration. 

The tunica vaginalis is a pouch of serous membrane derived 
from the peritoneum in tbe descent of the testis, and afterwai^s 
obliterated from the abdomen to within a short distance of the 
gland. Like other serous coverings, it is a shut sac, investing the 
organ, visceral 'portion, and then reflected so as to form a bag around 
its circumference, parietal portion. The visceral portion, tunica 
vaginalis propria, covers the surface of the tunica albuginea, and 
surrounds the epididymis, connecting it to the testis by means of a 
iuplicature. The parietal portion, tunica vaginalis communis, is 
attached by its external surface, through the medium of a quantity 
of loose areolar tissue, to the inner surface of the dartos. Between 
the two layers is the smooth surface of the shut sac, moistened by 
its proper secretion. 

The Tunica albuginea (dura mater testis) is a thick areolo- 
fibrous membrane, of a bluish-white colour, and the proper tunic of 
the testicle. It is adherent externally to the tunica vaginalis pro- 
pria, and, from the union of a serous with a fibrous membrane, is 
regarded as a fibro-serous membrane, like the dura mater and peri- 
cardium. After surrounding the testicle, the tunica albuginea is 
reflected from its posterior border into the interior of the gland, 
and forms a projecting longitudinal ridge, the mediastinum testis 
(corpus Highmorianum), from which numerous fibrous cords (tra- 
beculas, septula) are given oflT, to be inserted into the inner surface 
of the tunic. The mediastinum serves to contain the vessels and 
ducts of the testicle in their passage into the substance of the 
organ, and the fibrous cords are adapted to prevent compression of 
the gland. If a transverse section of the testis be inaae, and the 
surface of the mediastinum examined, it wiU be observed that the 
blood-vessels of the substance of the organ are situated near the 
posterior border of the mediastinum, while the divided ducts of the 
rete testis occupy a place nearer the free margin. 

The Tunica vgsculosa (pia mater testis) is the nutrient mem- 
brane of the testis ; it is situated immediately within the tunica 
albuginea, alnd encloses the substance of the gland, sending pro- 
cesses inwards between the lobules, in the same manner that the 
pia mater is reflected between the convolutions of the brain. 
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Tbe fimbstazice of the testis oons^ts of numerous conical flattened 
lohdes (lobuU testis), the bases being directed towards the surface 
of the organ, and the apices towards the mediastinum. B^use 
found between four and five hundred of these lobules in a single 
testis. Each lobule is invested by a distinct sheath formed of two 
layers, one being derived from the tunica vasculosa, the other from 
the tunica albuginea. The lobule is composed of from one to three 
minute tubuli, tuhuli seminiferii* exceedingly convolu'ied (anas- 
tomosing frequently with each other near their extremities, termi- 
nating m loops or in free caBcal ends, and of the same diameter 
of an incn, Lauth) throughout. The tubuli seminiferi are of 
a Wght yellow colour ; they become less convoluted in the apices of 
the lobules, and terminate by forming be- 
tween twenty and thirty small straight ducts 
of about twice the diameter of the tubuli 
seminiferi, the vasa recta. The vasa recta 
enter the substance of tbe mediastinum, and 
terminate in from seven to thirteen ducts, 
smaller in diameter than the vasa recta. 
These ducts pursue a waving course from 
below upwards through the fibrous tissue of 
the mediastinum ; they communicate freely 
with each other, and constitute the rete 
testis. At the upper extremity of the me- 
diastinum, the ducts of the rete testis termi- 
nate in from nine to thirty small ducts, the 
vasa efferentia^X which form by their con- 
volutions a series of conical masses, the 
coni vasculosi ; from the bases' of these 
cones tubes of larger size proceed, which con- 
stitute, by their complex convolutions, the 
body of the epididymis. The tubes become 
graaually larger towards the lower end of 
the epididymis, and terminate in a single 
large and convoluted duct, the vas deferens. 

The Epididymis is formed by the convolutions of the excretory 
seminal ducts, externally to the testis, and previously to their 
termination in the vas deferens. The more numerous convolutions 
and the aggregation of the coni vasculosi at the upper end of the 

• Lauth estimates the whole number of tubuli seminiferi in each testis at 
840 and their average length at 2 feet 3 inches. According to this calculation, 
the’entire length of the tubuli seminiferi wonld bo 1890 feet. 

+ Anatomy of the testis. 1, 1. Tunica albuginea. 2, 2. Mediastinum testis. 
3 LobuU testis. 4, 4. Vasa recta. 6. Rete testis. 6. / Vasa efferentia, of 
which six only are represented in this diagram. 7. Coni vasculosi, consti- 
tuting tbe globus major epididymis. 8. Body of the epididymis. 9." Globus, 
minor epididymis. 10. Vas deferens. 11. Vasculum aberrans. 

1 I^h vas efferens with its cone measures, according to Lauth, about 8 
inches. The entire length of the tubes composing the epididymis, according 
to the same authority, is about 21 feet. 
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organ constitute the globus major; the Contmnation of the coanro- 
intions downwards is the body ; and the smaller number of con* 
volutions of the single tube at the lower extremity, the globus 
miuor. The tubuli are connected together by filamentous areolar 
tissue, and are enclosed by the tunica vaginabs. 

A sm^ convoluted duct, of variable length, is generally con- 
nected with the duct of the epididymis, just at the commencement 
of the vas ’deferens. This is the vasmhim aberroms of Haller; it 
is attached to the epididymis by the areolar tissue in which that 
body is enveloped. Sometimes it becomes dilated towards its 
extremity, but more frequently retains the same diameter 
throughout. 

In front of the spermatic cord, and in contact with the globus 
major of the epididymis, is a minute irregular structure, which, 
on microscopic examination, is found to be tubular. It is .the 
remains of the Wolffian body, and is called the organ of Giraldes. 

The Vae deferens may be traced upwards, from the globus minor 
of the epididymis along the posterior part of the spermatic cord, 
and along the spermatic canal to the internal abdominal ring. Prom 
the ring it is reflected inwards to the side of the fundus of the 
bladder, and descends along its posterior surface, crossing the direc- 
tion of the ureter, to the inner border of the vesicula seminalis. In 
the latter situation it becomes somewhat larger in size and saccu- 
lated, and terminates at the base of the pro^te gland, by uniting 
with the duct of the vesicula seminalis, and constituting the ejacu- 
latory duct. The ejaculatory duct, which is thus formed by the 
junction of the duct of the vesicula seminabs with the vas deferens, 
passes forwards in the outer wall of the sinus pocularis, and termi- 
nates by a slit-bke opening close to or just within the aperture of 
the sinus. 

FEMALE PELVIS. 

The peculiarities in form of the female pelvis have already been 
examined with the anatomy of the bones (p. 118). Its lining boun- 
daries are the same as those of the male. The contents are the 
bladder, vagina, uterus with its appendages, and rectum. Some 
portion of the small intestine also occupies the upper part of its 
cavity. 

The Bladder is in relation with the pubes in front, with the 
uterus .behind, from which it is usually separated by a convolution 
of small intestine, and with the neck of tne uterus and vagina be- 
neath. The form of the female bladder corresponds with that of 
the pelvis, being broad from side to side, and often bulging more 
on one s’ ie thaw on the other. This is particularly evident after 
partuijtion. The coats of the bladder are the same as those of the 
male. 

The Urethra, about an inch and a half in length, is lodged in the 
upper and anterior wall of the vagina, in its course downwards and 
forwards, beneath the arch of the pubes, to the meatus urinarius. 
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It is composed of three coats, mncotis, submucous, and muscular; 
the 7YIUCOU8 coaf is vascular, and disposed in longitudinal folds, and 
is continuous internally with the mucous membrane of the bladder 



and externally with that of the vulva. It is provided with a squa- 
mous epithelium, having a deep stratum of elongated cells, like the 
raucous membrane of the bladder, and near its extremity has, o])en- 
ing on its surface, the ducts of numerous racemose mucous glands, 
the glands of Littre. The stihuuicoifs rorrf is loose, and provided 
with a considerable plexus of veins, and in its areolar tissue are 
situated the racemose mucous glands, which open into the urethra 

♦ 8ide view of tlio viscera of the female pelvis. 1. SjTOphysib pubis ; to tlu* 
upper pail of wbioli the tetulou of tlie r< clus muscle is attac. h( d 2, Abdo- 
minal parietes 3 ('ollfetinu of fat, forming the prominence of Ihe moii^ 
Veneris. 4. Urinary bladder. 5. Untiance of It ft iiietir. (’>. <'aiial of the 
urtithra, converted into a mere lishure b\ the ( ontiaction of its walls. 7. M( a- 
tus urinarius. 8. (Jlitoris, with its pneputium, tbvitbd throiurb tlu' middle. 
11. Left nymplia. 10. Left Inbium majus 11 MtaUiis of the vagina, narroved 
by the contraction of its sidiincter. 12, 22. Uanal of the vagina, on which tint 
transverse rue:® ar(‘ apparent. 13. Thick wall of separation bet\s'tu'n tb(5 base 
of the bladder and the vagina. 11. Wall of separation hetwen ii vagina and 
rectum. 15. IT^rineuni. 10. Os uteri. 17. Cervix. 18. Fundus uteii. 'J'bt* 
t'a vitas uteri is seen along the eentre of the organ. 10. L'ec turn, showing 1h(‘ 
disposition of its mucous numbrane. 20. Anus. 21. Upper jt-iil of rectum, 
invested by peritoneum. 23 Utero-vesical fold of pentoiKUUi. Tnen'Oto- 
uterine fold is seen between the rectum and pohteruw wall of tln^ vagina. 
24. K(>flexion of iii^ritouemii, from the apex of the bladder upon tlie urachus to 
the internal surface of the abdominal pariett'S. 25. Last lumbar vertebra. 
20. Sacrum. 27. Coccyx- 
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near its termination. The muscular coat consists of two layers, 
which are continuous with the muscular structure of the bladder, 
the internal layer being longitudinal, and mingled with areolar and 
elastic tissue ; the external circular, and continuous with the middle 
layer of the muscular coat. The female urethra is remarkable for 
its distensibility, which is only restricted at the meatus by a ring 
of dense areolar tissue ; hence, in distending the urethra for sur- 
gical purposes, it is often necessary to divide the margin of the 
meatus with the knife. 

VAGINA. 

The Vagina is a membranous canal, leading from the vulva to 
the uterus, aud corresponding in direction with the axis of the outlet 
of the pelvis. It is constricted at its commencement, but near the 
uterus becomes dilated, and is closed by the contact of the anterior 
with the posterior wall. Its length is variable ; but it is always 
longer on the posterior than on trie anterior wall, the former being 
usually about live or six inches in length, the latter about four. It 
is attached to the ceiwix of the uterus, which latter projects into 
the upper extremity of the canal. Its upper fourth is covered pos- 
teriorly by the peritoneum, while anteriorly the peritoneum is re- 
flected from the cervix uteri without reaching so low as the vagina ; 
it is hrmly connected to the bladder in front, and loosely to the 
rectum behind; while at the sides it receives the attachment of the 
posterior layer of the broad ligaments above, and that of the pelvic 
fascia and levatores ani below. Its close connexion with the bladder 
occasions the jjrolapsus of that organ in cases of prola])sus uten, 
while its looser connexion with the rectum preserves the latter from 
a similar accident. 

The vagina, about one line in thickness, is composed of three 
coats, external, fibrous ; middle, muscular ; and internal, mucous. 
The i\vf( rufil, or JiJa'o us coat, is thin and white, and consists of con- 
densed areolar tissue, with an admixture of elastic fibres. It is hrm 
around the upper part of the tube, and lax interiorly, and contains 
in its tissue, especially below, an abundant venous plexus. its 
inner surface it is blended with the muscular coat without any dis- 
tinct separation. The middle, or initsadar is composed of 

smooth muscular fibre, arranged in longitudinal and circular 
bundles, and intermingled with areolar tissue and a considerable 
plexus of veins. The internal, or nntcons coat, is of a pale red 
colour, and disposed in numerous plaits or folds, colaounv rngosic ; 
which diverge transversely from a middle line, or raphtb situated 
on the anterior and posterior wall of the vagina ; the rugie are most 
strongly developed on the anterior wall, and the median raphe are 
termos^cohunns mif the ragina. In intimate structure the mucous 
*menibraiie consists of areolar aud elastic tissue, to which its firm- 
ness and elasticity are due, and presents numerous conical papiUae 
embedded in a squamous epithelium. The epithelium is thick and 
laminated, resembling that of the oesuxihagus, its ux>per scales 

\ \ 
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measuring about yqW of an inch in diameter ; it is continuous ex- 
ternally with the epitnelium of the vulva, and terminates internally 
at about the middle of the cervix uteri. 


UTERUS. 

The TJtonis is a flattened organ of a pyriform shape, having the 
base directed upwards aud forwards, and the apex downwards and 
backwards, in the line of the axis of the inlet of the pelvis, and 
forming a considerable angle with the course of the vagina. It is 
convex on its posterior surface, and somewhat flattened in front; in 
the unimpregnated state it is about three inches in length, two in 
breadth across its broadest part, and one in thickness ; and is 
divisible into fundus, body, cervix, and os uteri. At the period of 
puberty the uterus weighs about one ounce and a half ; after par- 
turition from two to three ounces ; and at the ninth month of utero- 
gestation from two to foiir pounds. 

The Fundus and body are enclosed in a dnplicature of peritoneum, 
which is connected with the sides of the pelvis, iind forms a trans- 
it. 3()5.* 



verse septum between the bladder and rectum. The folds formed 
by this duplicature of peritoneum at cither side of the organ are 
the hroad Ugawenfs. 1'he eercts is the lowest ])ortion of the uterus ; 
it is distinguished from the body by a wx‘11 -marked constriction ; 
around its circumference is attached the upper end of the vagina, 

* Uterus with its a])p(‘n (lapses vf'Avod from the front. 1. Body of the utorua. 
2. Fundus. 3. Corvix. 4. Oh uteri, o. Vagina; the figure is jdaeinl on the 
poshirior raphd or columna, from whieh the tninbVtTso rugte are seen passing 
off at each side. 6, 6. Brf»ad ligament of the uterus. 7. Convexity of the 
broad, ligament formed by the ovary. 8, 8. liound ligammits of the uterus. 
9.9. Fallopian tubes. 10,10. Fimbriated extremities of die Fallopian tubes ; 
on the left side the mouth of the tube is tuimed forwards in order to show its 
ostium abdoniinale. 11. Ovarj". 12. Utm'o-ovariau ligament. 13. Fallopio-* 
ovarian ligament, on which some small fimbria) ar(‘ continued for a short dis- 
tance. 14. Peritoneum of anterior surface of uterus. This mombrano is re- 
moved at the left side, but on the right is continuous with the anterior layer 
of the broad ligament. 
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and at its extremity is an oj)eiiing which is nearly round in 
virgin, and transverse after parturition, the os utn'i (os tinca3)\ 
bounded before and l>eliind by two labia ; the posterior labium being ' 
somewhat longer than the anterior, and somewhat less thick. The 
opening of the os uteri is of considerable size, and is named the 
orijicium utori Ctefonnini ; the canal then becomes narrowed, and at 
the upper (jnd of the cervix is constricted into a smaller opening, the 
onjiavhi 'inirmum. Beyond this point the canal of the cervix ex- 
pands into the shallow triangular cavity of the uterus, the inlerior 
angle corresponding with the orificium internum, and the two supe- 
rior angles, which are funnel-shaped and represent the original 
bicornute comhtioii of the organ, with the commencement of the 
Fallopian tuixis. 

The uterus is composed of three tunics: of an eyfernnl or sprons^ 
coat, derivfvl from the ]>eritoneum, which constitutes the dnplifta- 
tures at each side of the organ called the broad ligaments ; of a 
middle or mosctilae which gives thickness and bulk to the 
uterus; and of an iofevurd or nucrous *nh ran e, which lines its 

inttu'ior, and is continuous on the one hand with the mucous lining 
of the Fallopian tulx's, and on the other with that of the vagina. 
In the uniin])regnated state tlie muscular coat is exceedingly dense 
in texture, oli(u-s resist aiKV to sectiou with the scal]}el, and appears 
to be com]K)sed of whitish fibres inextricaldy interlaced and mingled 
with blood-\essels. In the iniju-cgnatod uterus the fibrevS are of 
large size, distinct. an<l separable into three layers : which 

are longitudinal and transverse, the former constituting a thin plane 
on the anterif)!* and posterior surface and fiindns of the organ, the 
latter ])(‘iug prolonged outwards on the Fallopian tubes, and into 
the round an<l ovarian ligaments; )tnddh\ a thick layer consisting 
of liat bundles of transverse, longitudinal, and oblique fibres, com- 
plexly interlaced, and traversed by a ]dcxus of large veins, which 
give this ])()rtion of tlu* substance of the uterus a spongy ap]>ear- 
ance ; and aji nth niaf laviT of longitudinal, transverse, and oblique 
fibres. 'Idle lougitiuliiuil fibres the internal or deep layer are thin 
and slender, the transverse stronger and continued as an annular 
stratum upon the Falhqnan tubes, wliile around the os uteri they 
form a circular ring, the hjdiiihfir ifferi. The formative elements 
of the muscular coat are short, fusiform fibre cells, a)>out of an 
inch long, with long oval nuclei, intermingled with a considerable 
quantity of immature nucloate<l areolar tissue. 

The uttaoas nit nihrane, of a whiti-^h or pale rtsi colour, is closelv 
connected, or niur<‘ correctly, is blended with the muscular coat; it 
is composed of immature nucleated areolar tissue without elastic 
fibres, is sinootli ou the surface, and coated by a riliafid cpifhelianif 
^the dii^ction of llie vibrations of the cilia being from without in- 
wards. In the cervix uteri the mucous membrane is somewhat 
thicker than in the fundus, and on the anterior and |x>sterior sur- 
face of its canal is disjiosed in folds, pi lav pidninhv, which have 
received the name of arbar vtiiv nhrlna. In the lowi^r part ot the 



602 


FALLOPIAN TUBES. 


cervix, moreover, are found filiform papillsB, invested by a ciliated 
epithelium. 

The mucous glands of the uterus, or uterine glands^ are minute 
follicles corresponding in length with the thickness of the mucous 
membrane, very numerous, sometimes simple, sometimes bifid, and 
sometimes spirally twisted. Their structure resembles other 
mucous glands, namely, a membrana propria, an epi;thelium of 
spheroidal cells in the fundus of the follicle, and of columnar cells 
in the excretory duct. They become much enlarged during preg- 
nancy. In the cervix uteri, between the plicae p^matae, are found 
other mucous follicles which secrete the peculiar, transparent, 
vitreous or crystalline mucus of that region. It is these folhcles in 
an imperforate state which constitute the small transparent vesicles 
termed omtla Nabothif seen in the canal of the cervix, around the 
os*uteri, and sometimes in its cavity. 

Vessels and Nerves . — The Arteries of the uterus arc, the uterine 
from the internal iliac, and the ovarian from the aorta ; they 
ramify through the muscular and mucous coat, forming a plexus of 
larger vessels in the deep portion of the latter, and of smaller vessels 
in its superficial portion ; from the smaller vessels arc given ofi* the 
capillaries, which constitute a fine plexus around the glands and a 
coarse plexus at the surface, the blood from the latter passing into 
the veins. The veins take the course of the arteries, and terminate 
in the venous plexus situated on each side of the body of the uterus. 
In the impregnated womb, the veins are so much dilated as to 
deserve the name of sinuses ; they are thin in structure, and devoid 
of valves, and their great number in the muscular coat gives a spongy 
appearance to the walls of the pregnant uterus. The hpupkatlrs 
are numerous, the deep commencing in the mucous membrane, the 
superficial taking their course in the subserous tissue ; they follow 
the direction of the blood-vessels, and terminate in the pelvic and 
lumbar glands. 

The Ner^ves of the uterus are derived from the hypogastric and 
spermatic i)lexuses, and from the sacral plexus. These form a very 
elaborate plexus, in the midst of which numerous ganglia are found. 
<}f these latter the chief are — one, called the hypogastric ganglion^ 
which is situated at the side of the cervix just behind the ureter ; 
another, spermatic ganglion, which supplies the fundus uteri ; and 
a number of smaller ones, called posterior and anterior suhperl^ 
toneal, vesical, and vaginal ganglia. 

The nerves of the uterus all increase in size during pregnancy, 
and again decrease after parturition. 

ArPEKUAGES OF THE UTEUUS. ^ 

The Appendages of the uterus are enclosed by che laterajl dupli- 
catures of peritoneum, called the broad ligaments. They are the' 
Fallopian tubes and ova/ries. 

The Fallopian tubes or oviducts, the uterine trumpets of the 
French writers, are situated in the up^^er border of the broad liga- 
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ments, and are connected with the superior angles of the uterus. 
They are somewhat trumpet- shaped, being smaller at ike uterine 
than at the free extremity, and narrower in the middle than at 
either end. Each tube is about four or five inches in length, and 
more or less fiexuous in its course. The canal of the Fallopian 
tube is exceedingly minute ; its inner extremity opens by means of 
the ostium uterinum into the upper angle of the cavity of the 
uterus, an'd the opposite end into the cavity of the peritoneum. 
The free or expanded extremity of the Fallopian tube presents a 
double and sometimes a triple series of small processes or fringes, 
which surround the margin of the trumpet or funnel-shaped open- 
ing, the ostium ahdominale. This fringe-like appendage to the 
end of the tube has gained for it the appellation of the fimbriated 
extremity; and the remarkable manner in which this circulai^ 
fringe applies itself to the surface of the ovary during sensual 
excitement, the additional title of morsus diaholL A short liga- 
mentous cord proceeds from the fimbriated extremity to be attached 
to the distal end of the ovary, and serves to guide the tube in its 
seizure of that organ. 

The Fallopian tube is composed of three tunics, an external and 
serous investment derived from the peritoneum ; a middle or mu8~ 
cular coat, consisting of circular (internal) and longitudinal (exter- 
nal) fibres, continuous with those of the uterus ; and an internal 
or lining mucous membrane, which is continuous on the one hand 
with the mucous membrane of the uterus, and at the opposite 
extremity with the peritoneum. The fibres of smooth muscle are 
mingled, as in the uterus, with immature nucleated areolar tissue. 
The mucous membrane is thin, pale, and soft, without villi or 
glands, and disposed in longitudinal plaits. It is invested by an 
epithelium consisting of a single layer of conical or filiform ciliated 
cells, the direction of the vibrations of the cilia being towards the 
cavity of the uterus. 

If the broad ligament of the uterus be held up to the light, a few 
scattered tubules will be seen between the ovary and Fallopian 
tube. These constitute the par ovarium or organ of Rosenimdler. 
They are lined with epithelium, and are closed at their ovai-ian 
extremity, but communicate at the other end with an imperfect 
duct, which in the sow and some other animals forms the duct of 
Gaertner. The par ovarium is developed along with the Wolfiian 
body, and seems to be the representative in the female of the coni 
vasculosi of the testicle of the male. 

The Ovaries, testes ^nuliehres, are two oblong, flattened and oval 
bodies, of a whitish colour and uneven surface, situated in the pos- 
terior layer of ]^eritoneum of the broad ligaments. They are con- 
nected. to the u|iper angles of the uterus at each side by means of a 
rounded cord, consisting of fibrous tissue, and a few muscular fibres 
derived from the uterus, the ligament of the ovary. By the oppo- 
site extremity they are connected by another and a shorter ligament 
to the fimbriated aperture of the Fallopian tube. 
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In etnicture the ovary is composed of a spooky fibrons paren- 
chyma or stroma of a greyish-rea colour, containing a number of 
small cells traversed by blood-vessels, and enclosed in a capsule 
consisting of two tunics, ejciternal or serous, derived from the peri- 
toneum, and investing it completely, with the exception of its lower 
border where the vessels enter ; and internal or fibrous, called also 
tunica propria and tunica albuginea, the latter from its analogy 
with the fibrous coat of the testis. By its inner surface 'the tunica 
albuginea blends with the substance of the ovary. The stroma is 
composed of immature nucleated and fibrous areolar tissue, and, 
traced from the lower border of the organ, its fibres radiate from 
the lower border and centre towards the circumference in small 
bundles, between which and near the surface of the ovary, are seen 

number of small cells or vesicles termed ovisacs or Crraafian vesi” 
desr The peripheral position of the larger ovisacs has caused a 
di\d8ion of the stroma into medidlanj and cortical, in the latter of 
which, the ovisacs are chiefly found. The number of ovisacs in a 
single ovary has been estimated at from 30 to 100 or even 200 ; and 
their size varies from a quarter of a line to three lines in diameter. 

The Ovisac or Graafian vesicle, is a vesicle consisting of an exter- 
nal membrane and fluid contents. The membrane is composed of 
an outer coat, the tan lea fibrosa, the theca foUiculi of Von Baer; 
and an internal lining or cinthelium. The tunica fibrosa is highly 
vascular, is connected to the stroma of the ovary by means of a loose 
areolar tissue, and is composed of condensed immature areolar 
tissue. Externally, it is whitish and firm ; internally, reddish and 
soft. The epithelium consists of round or polygonal cells with 
large nuclei, and a greater or less number of fatty granules ; the 
cells quickly lose their definition after death, and then the epithe- 
lium assumes the appearance which has gained for it the name of 
membrana granulosa, namely, a granular layer with numerous 
nuclei. The membrana granulosa forms an uniform lining to the 
ovisac, excepting on the side nearest the surface of the ovary, where 
the cells are accumulated into a small eminence, termed discos 
proligerus or germinal eminence. This germinal eminence contains 
a minute globular nucleated vesicle, the ovum. The fluid con- 
tents of the ovisac, ligoor folUculi, are a clear yellowish fluid, 
resembling serum, and a few free nuclei detached from the mem- 
brana granulosa. 

The ovum, measuring in its mature state about of an 
inch in diameter, is a ^obular vesicle consisting of a cell mem- 
brane, the membrana viiellina, a yelk or vltellus, and a vesicular 
nucleated nucleus, the vesicular nucleus being the germinal 
vesicle, and the nucleolus the germinal spot. The Cvll membrane is 
clear and transparent, and has received the name oifZona pell?i,cida, 
and the yelk yellowish and viscid, consisting of numerous minute 
granules intermingled with fat granules ; the fluid of the germinal 
vesicle is clear and colourless. 

As the ovisac attains maturity, it approaches nearer and nearer 
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•the capsule of the ovary, and pressing against the capsule renders 
it so thin that moderate pressure, such as that made by the 
fibriated extremity of the Fallopian tube, causes the protrusion 
and rupture both of the ovisac and the capsule of the ovary. By 
this rupture the ovum is expelled, carrying with it the germinal 
eminence and part of the membrana granulosa, which in its new 
relation is termed the germmal dish, discus proligerus. The ovisac 
now emptied of its contents, is quickly filled with a sanguineous 
fluid, resulting from the tearing of its vessels, the internal portion 
of the tunica fibrosa becomes thickened and plicated, and converted 
into a yellow vascular tissue, while the external layer of the tunic 
retains its character of a white fibrous membrane. This is the 
corpus luteum, a yellowish mass with fast diminishing cavity, 
plicated structure, vascular, and enclosed in a thin fibrous layej^ 
It retains these characters up to the second or third month of preg- 
nancy, and then slowly diminishes in size, being gradually lost some 
months after partuiition is complete, or reduced to a small whitish 
or dark coloured mass. The corpora lutea, which are independent 
of pregnancy, false corpora lutea, disappear in the course of one 
or two months, and leave behind them a scarcely perceptible trace 
of their existence. 

Vessels and Nerves . — The Arteries of the ovaries are branches of 
the uterine ; the spermatic or ovarian artery being distributed to 
the broad ligaments, according to Weber, and not specially to the 
ovaries. The arteries enter the ovary along its inferior border by 
numerous minute trunks, which pass in a serpentine course through 
its stroma, to be distributed cniefly to the walls of the ovisacs, 
forming an exterior coarse and interior fine capillary plexus. The 
veins constitute an ovarian plexus, which terminates in the uterine 
plexus. The lijmphaiics, few in number, terminate in the pelvic 
and lumbar glands. The 'nerves are derived from the spermatie 
plexus, and take the course of the arteries. 

The Boumd ligaments are two-musculo-fibrous cords between 
four and five inches long, situated within the layers of the broad 
ligaments, and extending from the upper angles of the uterus, and 
along the spermatic canals to the labia majora, in which they are 
lost. They are composed of smooth muscular fibre and areolar 
tissue, but towards the internal abdominal rings, have also nume- 
rous fasciculi of striated muscular fibres. The round ligaments 
are accompanied by a small artery, by several filaments of the 
spermatic plexus of nerves, by a plexus of veins, and by a process 
of the peritoneum which represents the serous membrane investing 
the spermatic cord in the male. In the young subject, this process 
extends for a «hort distance along the spermatic canal, and is 
denopiinated ijie canal of Nueh : it is sometimes pervious in the 
adult. The plexus of veins occasionally becomes varicose, and 
forms a small tumour at the external abdominal ring, which has 
been mistaken for inguinal hernia. The round ligaments serve to 
retain the uterus in position in the pelvis, and, during utero-gesta- 



696 


MONS VENERIS— CLITORIS. 


tion, to draw tlie anterior surface of the organ against the abdo- 
minal paiietes. 

EXTERNAL ORGANS OP GENERATION. 

The female organs of generation are divisible into internal and 
external ; the internal are contained within the pelvis, and have 
been already described ; they are, the vagina, uterus, ovaries, and 
Fallopian tubes. The external organs are the mons Veneris, labia 
majora, labia minora, clitoris, meatus urinarius, and opening of the 
vagina. 

The Mons Veneris is the eminence of integument, situated on the 
front of the pubes. Its areolar tissue is loaded with adipose sub- 
stance, and the surface covered with hairs. 

The Lahia majora are two large longitudinal folds of integument, 
containing areolar tissue, fat, and a tissue resembling the dartos. 
They enclose an elliptical fissure, the common urino-sexual opening 
or vulva. The vulva receives the inferior opening of the urethra 
and vagina, and is bounded anteriorly by the commissura sujieriort 
and posteriorly by the commissura inferior. Stretching across the 
posterior commissure is a small transverse fold, the fnmmlmn 
lahiorum or fourchette, which is ruptured during parturition ; and 
immediately within this fold a small cavity, the /ossa 9^a^Jlc^t?arfcs. 
The length of the perinaoum is measured from the posterior com- 
missure to the margin of the anus, and is usually not more than 
an inch. The external surface of the labia is covered with hairs ; 
the inner surface is smooth, and lined by mucous membrane, which 
contains a number of large sebaceous glands, and is covered by a 
thin cuticular epithelium. The use of the labia majora is to favour 
the expansion of the vulva during parturition ; for, in the passage 
of the head of the foetus, the labia are unfolded and completely 
effaced. 

The Labia minora, or nymplice, are two smaller folds, situated 
within the labia majora. SujKjriorly they are divided into two pro- 
cesses, which surround the glans clitoridis, the superior fold forming 
the prcepuiium clitoridis, the inferior its froinulum. Inferiorly, 
they diminish gradually in size, and are lost on the sides of the 
opening of the vagina. The nymphm consist of mucous membrane, 
covered by a thin cuticular epithelium. They are provided with a 
number of sebaceous glands, and contain, in their interior, a plexus 
of blood-vessels. 

The Clitoris is a small elongated organ situated in front of the 
pubes, and supported by a suspensory ligament. It is formed by 
a small body, analogous to the corpus cavernosum penis, and, like 
it, arises from the ramus of the os pubis and irchium at each 
side by two crura. At the extremity of the clitoris is a small 
accumulation of erectile tissue which is highly sensitive, and is 
termed the glans. The corpus cavernosum clitoridis, like that of 
the penis, is composed of erectile tissue enclosed in a dense layer 
of fibrous membrane, and is susceptible of erection. Like the 
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penis, also, it is provided with two small muscles, the erectores 
cUtoridis, 

At about an inch behind the clitoris is the entrcmce of the vagina, 
an elliptical opening, marked by a prominent marM. The en- 
trance to the vagina is closed m the virgin by a duplicature of 
mucous membrane of a semilunar form, which is stretched across 
the opening ; this is the hymen. Sometimes the membrane forms 
a complete septum, and gives rise to inconvenience by preventing 
the escape of the menstrual efFusion. It is then called an imper^ 
for ate hyymn. The hymen must not be considered a necessary 
accompaniment of virginity, for its existence is uncertain. When 
present, it assumes a variety of appearances ; it may be a mem- 
branous fringe, with a round opening in the centre ; or a semilunar 
fold, leaving an opening in front ; or a transverse septum, having* 
an opening both m front and behind ; or a vertical band witlf an 
opening at each side. 

The rupture of the h 3 rmen, or its rudimentary existence, gives rise 
to the appearance of a fringe of papillae around the opening of the 
vagina; these are called carunculce myrtiformes. 

The triangular smooth surface between the clitoris and the 
entrance of the vagina, which is bounded at each side by the upper 
portions of the nymphae, is the vestibule. 

At the posterior part of the vestibule and near the margin of the 
vagina is the opening of the urethra, the 'wrmariws ; and 

around the meatus an elevation of the mucous membrane formed 
by the aggregation of numerous mucous glands. This prominence 
serves as a guide to finding the meatus in the operation of intro- 
ducing the female catheter. Beneath the vestibule at each side, 
and extending from the clitoris to the side of the vagina, are two 
oblong or pyriform bodies, consisting of erectile tissue enclosed in a 
thin layer of fibrous membrane. These bodies are narrow above, 
pars intermedia, broad and rounded below, and are termed by 
Xobelt, who considers them analogous to the bulb of the male 
urethra, the hnlhi vestihuli. Behind these bodies and lying against 
the outer wall of the vagina are two small glands analogous to 
Cowper’s glands in the male subject ; they are the glands of Bar- 
thoUne. Bach gland opens by means of a long excretory duct on 
the inner side of the corresponding nympha. 

The mucous membrane of the external organs, about a quarter 
of a line in thickness, is composed of areolar and elastic tissue, 
without fat, and rich in capillary vessels. It is furnished with 
numerous papillm, which are large on the labia minora, smaller on 
the clitoris, and is invested by a squamous epithelium. On the 
internal surfac# of the labia majora, on the labia minora, and 
occasionally ar<>und the meatus urinarius and entrance of the 
vagina, there exist sebaceous glands; while on the vestibule, 
around the meatus urinarius and around the entrance of the 
vagina, there is an abundance of racemose mucom-^ands, opening 
on the surface of the membrane by shorter and lona*r duct« 
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yUmds of BaHholme are common racemose mncons-glands, nearly 
nalf-an-mch in diameter, and made up of pyriform glandular 
vesicles, lined by s(juamous ei)ithelium, and surrounded by a dense 
nucleated areol^ tissue. Their excretory ducts, more than half-an* 
inch in length, are invested by columnar epithelium, and sur* 
rounded by a thin layer of smooth-muscle cells, disposed lonm- 
tudinally. The secretion of these glands is a clear, yellowiSi, 
viscous mucus. * 

Veeaels and Nerves. — The external organs of generation are 
abundantly supplied with arteries, chiefly by the internal pudio ; 
they terminate in a deep and superficial capillary plexus, as in 
other mucous membranes. V alentin has described helicine arteries 
^in the clitoris. The veins returning the blood from the capillaries 
■norm a rich plexus, which is especially abundant in the bulbi vesti- 
buli of Xobelt. The lym^diatics are numerous, and communicate 
partly with the inguinal and partly with the pelvic glands. The 
ne'i'ves are derived partly from the hypogastric plexus and partly 
from the sacral plexus. 

MAMMARY GLANDS. 

The MammoB are situated in the pectoral region, and are sepa- 
rated from the j)ectoralis major muscle by a thin layer of super- 
ficial fascia. Their base is somewhat elliptical, the long diameter 
corresponding with the direction of the fibres of the pectoralis 
major muscle ; and the left mamma is generally a little larger than 
the right. They exist in the male, but in a rudimentary state, 
unless excited into growth by some peculiar or morbid action, such 
as the loss or atrophy of the testes. 

Near the centre of the convexity of each mamma is a small 
prominence of the integument, called the nq^yle (mammilla), which 
is surrounded by an areola having a coloured tint. In females of 
fair complexion before impregnation, the colour of the areola is 
a delicate pink; after impregnation, it enlarges and assumes a 
brownish hue, which deepens in colour as pregnancy advances ; 
and after the birth of a chdd, the brownish tint continues 
through life. 

The areola is famished with a number of eehaceoiis glands, 
which secrete a peculiar fatty substance for the protection of the 
delicate integument around the nipple. During suckling these 
glands increase in size, and have the ap^arance of small pimples, 
projecting from the skin. At this period they serve by their secre- 
tion to defend the nipple and areola from the excoriating action of 
the mouth of the infant. 

In structure, the mamma is a compound racenfose or conglome- 
rate gland, consisting of lohes, lohmes, and glaad-vesicles. The 
lobes, from 16 to 26 in number, have each a separate system of ^ 
lobules and gland-vesicles, and a distinct excretory duct ; hence, the 
mamma may be regarded as being composed of a number of sepa- 
rate glands, their excretory ducts converging to the mammilla, and 
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teminating at its extremity by distinct apertures. The lobea are 
irregular in size and form, flattened, and bounded by rounded 
angles ; they are made up of smaller lobes or lobules, and the 
lobules of other lobules still more diminutive, the smallest lobules 
consisting of round or pyriform gland- vesicles. 

The gland-vesicles, about ^^0 inch in diameter, are com- 

posed of ^a structureless membrane, or memhrana prop^da, lined 
with an epithelium of spheroidal nucleated cells. The gland- vesicles 
communicate with an excretory duct, and the excretory ducts of all 
the lobules unite to form a common excretory duct or canal for 
each lobe, ductus lactiferus, ductus galactophorus. The ductus 
lactiferus taking its course beneath the areola, dilates into an 
elongated sac or ampulla, saccidus vel sinus lactiferus, and reaching 
the base of the mammilla, contracts in size and bends outwards inw 
that process to terminate at its extremity by a small aperture. * At 
the point of escape from the lobe, the lacteal duct measures from 
one to two lines in diameter ; the lacteal sac is double that size : 
within the mammilla the duct measures between half a line and a 
line, and the excretory aperture about one quarter of a line. There 
are from lo to 25 ducts m the nipple, a number corresponding with 
the number of lobes composing tlie gland. 

The gland- vesicles are held together by a dense white areolar 
tissue, which unites the lobules into lobes, and connects the dif- 
ferent lobes with each other, forming a covering for the whole, and 
being itself surrounded with adipose tissue. The lactiferous ducts 
are composed of areolar tissue, which is homogeneous internally, 
and fibrillated and nucleated and mingled with elastic fibres exter- 
nally. Moreover, according to Henle, there is an indication of 
longitudinal smooth muscular fibre. The fibrous coat of the lac- 
tiferous tubes is plaited, and their interior lined by a columnar 
epithelium. 

The mammilla or nipple is covered by a thin epidermis, presenting 
more or less pigment in its rete mucosum ; it possesses at the ex- 
tremity a number of papillm, between which are the lactiferous 
openings, and it is composed internally of the lactiferous ducts, 
united together and surrounded by areolar and smooth muscular 
tissue, the latter giving the nipple the faculty of erection and re- 
traction. The integument of the areola, besides possessing a 
coloured epidermis with numerous large sudoriparous and s^a^- 
ceous glands, the latter associated with fine hairs, is also provided 
with a layer of smooth muscular fibre, which gives it a power of 
contraction. 

The secretion of milk is eflected by the formation of oil- globules 
in the epithelial cells of the gland- vesicles ; the epithelial cells 
being • perfected, are pushed outwards and displaced by a new 
layer of similar cells which form beneath them ; they are thus 
carried forward into the lacteal ducts, where the cell bursts and 
gives exit to its oil-globules, now become milk-globules; and the 
cell-membrane and nucleus are lost. These milh^globules sus- 
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pended in a fluid, the milk-plasma, constitute the milk. Pre- 
viously to conception, the mammae only secrete a yellowish viscid 
mucus, and at the commencement of lactation the milk is im- 
perfect and termed colostrum, having entering into its composition a 
number of cells filled with yellow fat globules, named colostrum 
^Tpuscles. 

The mammary gland of the mode is rudimentary ; it varies in size 
from a quarter of an inch to two inches in breadth, by one to three 
lines in thickness. It is firm in texture, presents no division into 
lobes, and its ducts are small without dilatations, and terminate in 
gland-vesicles larger than those of the female. 

The development of the mammary gland commences at the fourth 
or fifth month of embryonic life, at first by a papilla of the rete 
^ucosum, which subsequently gives off primary and secondary 
branches; the papilla and its branches are for a time solid, but as 
development advances they become hollow and invested externally 
by a fibrous membrane. At birth the gland measures between two 
and four lines in breadth, and presents from twelve to fifteen 
lobular divisions, and then goes on gradually, but very slowly, in- 
creasing in bulk. True gland-vesicles do not make their appear- 
ance until the period of menstruation, and are not fully developed 
throughout the entire gland until the first pregnancy. After the 
period of child-bearing, the gland generally degenerates, the gland- 
vesicles disappear, and in old age the organ passes into a state of 
atroi>hy, the ducts, with their epithelium in a state of fatty dege- 
neration alone remaining, surrounded by a cushion of fat which 
takes the place of the glandular tissue. 

Vessels and Ne'i'ves . — The mammae are supplied with aHeries 
from the thoracic branches of the axillary, the intercostals, and 
internal mammary ; having entered the substance of the gland they 
divide into capillaries, which constitute a close network around the 
gland-vesicles. The veins form an incomplete circle around the 
base of the nipple, circidus venosus Halleri, from which larger 
veins conduct the blood to the circumference of the gland, and by 
these communications form a plexus on its surface. They ter- 
minate in the axillary vein, internal mammary, intercostals, and 
jugular veins. 

The Lymphatics are abundant in the integument covering the 
mammas, but have not yet been observed in the structure of the 
gland ; they take the course of the veins, inwards, to the anterior 
mediastinal glands ; and outwards along the border of the pectoralis 
major to the axillary glands. 

The Nerves of the mammary gland are derived from the anterior 
cutaneous branches of the second, third, and lourth intercostal 
nerve; and from the lateral cutaneous branches of the same, 
nerves. 
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ANATOMY OF THE FCETUS. 

The medium weight of a child of the full period, at birth, is seven 
pounds, and its length seventeen inches ; the extremes of weight 
are four pounds and three-quarters, and ten pounds; and thv 
extremes of measurement fifteen and twenty inches- The heaffl. is 
of large size, and lengthened from before backwards; the face 
small. The upper extremities are greatly developed, and the 
thorax expanded and full. The upper part of the abdomen is 
large from the great size of the liver ; the lower part is conical and 
small. And the lower extremities are diminutive in proportion to 
the rest of the body. The external genital organs are large, and 
fully developed, and the attachment of the umbilicus is one inch 
farther from the vertex of the head than from the soles of the feet ; 
and one inch farther from the ensiform cartilage than from the 
symphysis pubis. 

Osseous system. — The development of the osseous system has 
been treated of in the first chapter. The ligamentous system pre- 
sents no peculiarity deserving of remark. 

Muscular system. — The muscles of the foetus at birth are large 
and fully formed. They are of a lighter colour than those of the 
adult, and of softer texture. The tranverse striae on the fibres of 
animal life are not distinguishable until the sixth month of foetal 
life. 

Vascular system. — The circulating system presents several pe- 
culiarities : Istly, in the heart; there is a communication between 
the two auricles by means of the foramen ovale. 2ndly, in the 
arterial system ; there is a communication between the pulmonary 
artery and arch of the aorta, by means of a large trunk, ihQ ductus 
arteriosus, drdly, also in the arterial system ; the internal iliac 
arteries, under the name of hypogastric and umbilical, uve continued 
from the foetus to the placenta, to which they return the blood 
which has circulated in the system of the foetus. 4thly, in the 
venous system, there is a communication between the umbilical 
vein and inferiof vena cava, called the ductus vcnosus, 

ECETAL CIRCULATION. 

The pure blood is brought from the placenta by the umbilical 
vein. The umbilical vein passes through the umbilicus, and enters 
the liver, where it divides into several branches ; tyro or three of 
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these bitmches are distributed to the left lobe ; one branch commti- 
nicates with the portal vein in the tran verse fissure, and supplies 
the right lobej and a large branch, the ductue venosue^ passes 

directly backwards, and joins 
the inferior vena cava. In the 
inferior cava the pure blood 
beconaes mixed with that which 
is returning from the lower ex- 
tremities and abdominal vis- 
cera, and is carried through the 
right auricle (guided by the 
Eustachian valve) and through 
ihe, foramPM ovale into the left 
auricle. From the left auricle 
it passes into the left ventricle, 
and from the left ventricle 
into the aorta, whence it is 
distributed by means of the 
carotid and subclavian arteries, 
principally to the head and 
upper extremities. From the 
head and upper extremities, 
the impure blood is returned 
by the superior vena cava to 
the right auricle; from the 
right auricle, it is propelled 
into the right ventricle ; and 
from the right ventricle into 
the pulmonary artery. In the 
adult, the blood would now be 
circulated through the lungs 
and oxygenated ; but in the 
fcntus the lungs are solid, and 
almost impervious. Only a 
small quantity of blood passes 
therefore into the lungs; the 
greater part courses tnrough 
the ductm atieriosus, into the 
commencement of the descend- 
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♦ Fcetal circulation. 1. Umbilical cord, consisting of umbilical vein and two 
umbilical arteries ; proceeding from the placenta (2). 3. Umbilical vein, 
dividing into branches : two (4, 4), to be distributed to the liver ; and one (5), 
the ductus venosus, which enters the inferior vena cava (6). 7. Portal vein, 
returuiug the bU>od from the intestines, and communicating with the right 
hepatic branch. 8. Right auricle; the course of the blood cs denoted J)v the 
arrow, proceeding from 8, to 9, the left auricle. 10. I^eft ventricle ; the blood 
following the arrow to the arch of the aorta (11), to be distributed through 
the branches given ofi by the arch to the head and upper extremities, I'he 
arrows 12 and 13, represimt the return of the blood from the head and upper 
extremities throvjh the jugular and subclavian veins, to the superior vena 
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ing aorta, wliere it becomes mingled with that portion of tbe 
pure blood which is not sent through the carotid and subclavian 
arteries. 

Passing along the aorta, a small quantity of this mixed blood is 
distributed by the external iliac arteries to the lower extremities ; 
tiae greater portion is conveyed by the internal iliac or hypogastric, 
and umbilical arteries to the placenta ; the hypog^istric arteries pass 
forwards by the side of the fundus of the bladder, and upwards 
along the anterior wall of the abdomen to the umbilicus, where 
th^ become the umbilical arteries. 

From a careful consideration of this circulation, we perceive — 1st. 
That the pure blood from the placenta is distributed in considerable 
quantity to the liver, before entering the general circulation. Hence 
arises the abundant nutrition of that organ, and its enormous siaw> 
in comparison with other viscera. 

2ndly. That the right auricle is the scene of meeting of a double 
current ; the one coming from the inferior cava, the other from the 
superior, and that they must cross each other in their respective 
course. How this crossing is effected, a cursory examination of the 
foetal heart will show; for the direction of entrance of the two 
vessels is so o])posite, that they may discharge their currents 
through the same cavity without admixture. The inferior cava 
opens almost directly into the left auricle ; and, by the aid of the 
Eustachian valve, the current in the inferior cava is almost entirely 
excluded from the right auricle. 

3rdly. That the blood which circulates through the arch of the 
aorta comes directly from the placenta ; and although mixed with 
the impure blood of the inferior cava, yet is propelled in such 
abundance to the head and upper extremities, as to provide for the 
increased nutrition of those parts, and prepare them, by their 
greater size and development, for the functions which they are 
required to perform at the instant of birth. 

4thly. That the blood circulating in the descending aorta is very 
impure, being obtained princi]>ally from the returning current in the 
superior cava ; a small quantity only being derived from the left 
ventricle. Yet it is from this impure blood that the nutrition 
of the lower extremities is provided. Hence we are not surprised at 
their insignificant development at birth ; while we perceive the pro- 
vidence of nature, which directs the nutrient current, in abundance, 

cava (14), to the right aurirle (8), and in the course of the arrow through the 
right ventricle (15), to the pulmonary artery (16). 17. Ductus arteriosus, 
which appears to be a proper continuation of the pulmonary artery; the offsets 
at each side are tin* right and left pulmonary ai’tery ; these are of extremely 
small size as conli>arcd with the ductus arteriosus. The ductus arteriosus 
joins t^je desceudi^ig aorta (18, 18), which divides into the common iliacs, and 
these into the internal iliacs, or hypogastric arteries (19) and return the 
blood along the umbilical cord to the placenta ; while the other divisions, the 
external iliacs (20), are continued into the lower extremities. The arrows at 
the terminations of these vessels mark the return of the venous blood by the 
veins to tho inferior cava. j 
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to the organa of sense, pretension, and deglutition, organs so neces*» 
sary, even at the instant of birth, to the safety and welfare of the 
creature. 

After birth, the foramen ovole becomes gradually closed by a 
membranous layer, which is developed from the margin of the open- 
ing from below upwards, and completely separates the two auricles. 
The situation of the foramen is seen in the adult heart, on the 
septum auricularum, and is called the fossa ovalis ; the prominent 
margin of this opening is the annulus ovaUs. 

As soon as the lungs have become inflated by the first act of 
inspiration, the blood of the pulmonary artery courses through its 
right and left branches into the lungs, to be returned to the left 
auricle by the pulmonary veins. Thus the pulmonary circulation is 
established. Then the ductus arteriosus contracts and degenerates 
into an impervious fibrous cord, serving in after life simply as a 
bond of umon between the left pulmonary artery and the concavity 
of the arch of the aorta. 

The current through the umbilical cord being arrested, the hypo^ 
gastric arteries likewise contract and become impervious. The 
umhilical vein and ductus r>enosuSi also deprived of their circulating 
current, becomes reduced to fibrous cords, the former being the 
round ligament of the liver, and the latter a fibrous band which 
may be traced along the fissure of the ductus venosus to the inferior 
vena cava. 

Kervous system. — The brain is very soft, almost pulpy, and has a 
reddish tint throughout ; its weight at birth relatively to the entire 
body, is as one to six, and the difierence between the white and grey 
substance is imperfectly marked. The nerves are firm and well 
developed. 


ORGANS OP SENSE. 

Eye. — ^The eyeballs' are of large size and well developed at birth. 
The pupil is closed by a vascular membrane called the memhrama 
pupillaris, which disappears at about the seventh month. Some- 
times it remains permanently, and produces blindness. It consists 
of two thin membranous layers, between which the ciliary arteries 
are prolonged from the edge of the iris, and from arches and loops 
by returning to it again, without anastomosing with those of tne 
opposite side. 

The removal of the membrane takes place by the contraction of 
these arches and loops towards the edge of the pupil. The capsule 
of the lens is extremely vascular. 

Ear. — The ear is remarkable for its early development ; the 
labyrinth and ossicula audittis are ossified at an e^-rly perio(^, and 
the latter are completely formed before birth. The only parts 
remaining incomplete are the mastoid cells and meatus auditorius. 
The membrana tympani in the foetal head is very oblique, occupying 
almost the basilar surface of the skull ; hence probably arises a 
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deficient aonteiiess in tfie perception of sonnd. It is also extremely 
vascular. 

Nose. — The sense of smell is imperfect in the infant, as may be 
inferred from the small capacity of the nasal fossas, and the non- 
development of the ethmoid, sphenoid, frontal, and maxillary 
sinuses. 


THYBOtD GLAND. 

The Thyroid gland is of large size in the foetus, and is developed 
by two lateral halves, which approach and become connected at the 
middle line so as to constitute a single gland. It is doubtful 
whether it performs any special function in foetal life. 

THYMUS GLAND. 

The Thymus gland consists of a thoracic and a cervical portion 
on each side. The former is situated in the anterior mediastinum, 
and the latter is placed in the neck just above the first bone of the 
sternum and behind the stemo-hyoidei and stemo-th 3 rroidei 
muscles. It extends upwards from the fourth rib as high as the 
thyroid gland, resting against the pericardium, separated from the 
arch of the aorta and great vessels by the thoracic fascia, and lying 
at each side of the trachea in the neck. 

Although described usually as a single gland, it consists actually 
of two lateral, almost symmetrical glands, connected with each other 
by areolar tissue only, and having no structural communication : 
they may therefore be properly called a right and left thymus 
gland. 

The thymus is perceptible as early as the seventh week of em- 
bryonic existence, and continues gradually increasing with the 
growth of the foetus until the seventh month. At the eighth month 
it is large ; during the ninth it undergoes a sudden change, assumes 
a greatly increased size, and at birth weighs 240 grams. After 
bii^h it continues to enlarge until the expiration of the second year, 
when it ceases to grow, and begins to diminish between the eighth 
and twelfth year ; being often well-developed at the age of twenty, 
and only disappearing entirely before forty. 

The thymus is a blood- vascular gland, composed of lobules dis- 
posed in a spiral form around a central canal. The lobules are 
held together by a firm areolar tissue (“reticulated”), and the entire 
gland is enclosed in a coarse areolar capsule. 

The Lobules, somewhat more than a quarter of an inch in dia- 
meter, of a rounded and pyriform shape, are composed of smaller 
lobules, and the smaller lobules, which are hollow in the interior, 
are made up of ^^mall round or polygonal solid masses, the gl<md 
gra/nuves or ac^ni. The gland granules, separate externally, are 
adherent by their inner borders, and enclose the cavity of 
smaller lobule, the “ secretory cell the secretory cells open into 
the ^'fouch*' or cavity of the lobules, and the pouches of the 
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lobules open into the .central canal or cavity, “ the reservoir of ih^ 
thymus* ** 

The substance of the thymus is contamed in the gland granules, 
of which the walls of the organ are constructed ; this substance is 

Fig. 367.* 



of a greyish-white colour, soft, about a quarter of a line in thick- 
ness, and placed between two membranes, a thin fibrous, almost 
homogeneous memhrana propria externally, which invests each 
separate lobule, and is continued over the entire gland ; and a thin 
vascular membrane internally, consisting of a plexus of blood- 
vessels held together by a small quantity of areolar tissue. The 
proper substance of the gland is composed of cells, free vndel, 
blood-vessels, and a small quantity of areolar tissue, "fhe cells are 
pale, sometimes nucleated, and sometimes without nuclei, contain- 
ing a few scattered fat granules, and sometimes filled with fat. The 
free nuclei, more numerous than the cells, are round and slightly 
flattened, filled with homogeneous clear contents, and sometimes 
famished with a nucleolus. The arteries form a plexus near the 
surface of the internal cavity, from which branches are sent into 
the lobules, and from the lobules into the smaller lobules and 
granules, the vessels always preserving their position at the internal 

* Section of the tbyraus gland at the eighth mouth. This figure, and the 

succeeding, were drawn with the kind permission of tSir Astley Cooper from 
two of his preparations. The references were made by Sir Astley himself. 
1. Cervical portions of the gland ; the independence of the two lateral glands 
is shown. 2. Secretoiw cells seen on the cut surface of the section ; these are 
observed in all parts oi the section. 3, 3. Pores or openings of the secretory 
cells and pouches ; they are seen dispersed on the whole internal surface of 
the great central cavity or reservoir. The continuity of the reservoir in the 
lower or thoracic portion of the gland, with the cervical portion, is seen in the 
figure. 
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part of the glandtdar wall, and terminating in a close capillary 
network. 

When either gland is carefully unravelled by removing the areolar 
capsule and vessels, which retam the lobules in contact, the reser- 
VvAr, from being folded in a serpentine manner upon itself, admits 
of being drawn out into a lengthened tubular cord^ around which 
the lobules are clustered in a spiral manner, and resemble knots on 
a cord, or ‘a string of beads. 

The internal ccuoity or reservoir, which is most commonly a 
lengthened canal, but sometimes a space of moderate breadth, has 
a similar structure to the walls of the lobules, the external fibrous 
membrane being thicker and stronger, and the granular substance 
thinner, and provided with a plexus of large vessels. On its in- 
ternal surface are seen the apertures or ‘‘porea’* of the ^‘pouchesMii 
and “ secretory cells,” each pore being surrounded by a vascrriar 
mesh, which forms a slightly prominent rim ; but there is no epi- 
thelium, and nothing analogous in structure to a mucous mem- 
brane. 

The contents of the cavity of the thymus are, a whitish and milky 
albuminous fluid, slightly acid, and containing in suspension an 
abundance of free nuclei, with isolated cells, and when the gland is 
on the decline, certain peculiar bodies, first noticed by Hassall, and 
named concentric corpuscles. The free nuclei are globular and oval 
in form, uneven in outline, various in size, and provided with a 
small central nucleus. The concentric corpuscles, which appear 
with the decline of the gland, have a thick concentrically striated 
cell- membrane and granular contents, while others much larger 
consist of several of the former enclosed in a common envelope, also 
concentrically striated. They are met with near the wall of the 
cavity, and probably result from some alteration of the elements 
of the granular substance associated with the degeneration of the 
gland. They are allied to the bodies termed corpora amylacea, 
found in the brain. 

The Arteries of the thymus gland are derived from the internal 
mammary, superior thyroid and inferior thyroid. The Veins ter- 
minate in the left vena innominata, and some small branches in 
the thyroid veins. The Nerves are minute, and derived chiefly, 
through the internal mammary plexus, from the superior thoracic 
ganglion of the sympathetic. Sir Astley Cooper also saw a branch 
from the junction of the pneumogastric and sympathetic pass to 
the side of the gland. 

The Lymphatics terminate in the general union of the lymphatic 
vessels at the junction of the internal jugular and subclavian vein. 
Sir Astley Cocker injected them once only in the human foetus, 
but im the calfi he finds two large lymphatic ducts, which com- 
mence in the upper extremities of the glands, and pass downwards 
to terminate at the junction of the jugular and subclavian vein at 
each side. These vessels he considers to be the “ absorbent ducts of 

z z 2 
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FCETAL HEART. 


tlie glands, * thymic ducts tbey are the carriers of the fimd 
from the thymus into the veins.” 

Sir Astley C^per concludes his ana- 
Mg. 868.* tomical description of this gland with the 

^ following observations : — “As the thymus 

JK secretes all the parts of the blood, viz., 
■hI Wm albumen, fibrine, and particles, is it not 

■fiV MB probable that the gland is designed to 

Ih /mm prepare a fluid well fitted for the foetal 

II /H growth and nourishment from the blood 

B'l //■B of the mother, before the birth of the 

H UMm foBtus, and, consequently, before chyle is 

11 nil formed from food P — and this process 

continues for a short time after birth, the 
quantity of fluid secreted from the thy- 
/ 1 mMff mus gradually declining as that of chyli* 

limW fication becomes perfectly established.” 

VWM PCBTAL LUNGS. 

The IjfmgSi previously to the act of 
inspiration, are dense and solid in struc- 
ture, and of a deep red colour. Their 
specific gravity is greater than water, in 
which they sink to the bottom ; whereas 
I 1] lung which has respired will float upon 

I Ij that fluid. The specific gravity is, how- 

I /( ever, no test of the real weight of the 

l\ 17 lung, the respired lu^ being actually 

II ff heavier than the foetal. Thus the weight of 

It J the foetal lung, at about the middle period 

l\ jiv of uterine life, is to the weight of the body 

n ff as 1 to flO.f But after respiration, the 

\f/ relative weight of the lung to the entire 

Ij body is 1 to 30. 

^ FCETAL HEART. 

The Heart of the foetus is large in proportion to the size of the 
body ; it is also developed very early, representing at first a simple 
vessel, and undergoing various degrees of complication until it 
arrives at the compound character which it presents after birth. 
The two ventricles form, at one period, a single cavity, which is 
afterwards divided into two by the septum ventriculorum. The two 

* Coarse and termination of the “ absorbent dacts” of Lhe thy mas of the 
calf ; from one of Sir Astley Cooper’s preparations. 1. Internal jugulaiT veins. 
2. Superior vena cava. 3. Thoracic duct, dividing mto two branches, which 
reunite previously to their termination in the root of the left jugular vein. 
4. The two thymic ducts; that on the left side opens into the thoracic duct, 
that on the right into the root of the right jugula,r vein. ^ 

Cpuveilhier, “ Anatomie Descriptive,” vol. u. p. 621. 
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auricles communicate up to the moment of birth, the septum being 
incomplete, and leaving a large opening between them, the foramen 
ovale. 

The Ductus a/rteriosus is another peculiarity of the foetus con- 
nected with the heart ; it is a communication between the left pul- 
monary artery and the arch of the aorta. It degenerates into a 
fibrous cord after birth, from the double cause, of a diversion in 
the curreift of the blood towards the lungs, and from the pressure 
of the left bronchus, caused by its distension with air. 

VISCEEA OP THE ABDOMEN. 

At an early period of uterine life, and sometimes at the period 
of birth, as 1 have twice observed in the imperfectly develop^ 
foetus, two minute fibrous threads may be seen passing from Jbhe 
umbilicus to the mesentery. These are the remains of the omphalo- 
mesenteric vessels. 

The Omphalo-mesenteric are the first developed vessels of the 
germ : they ramify on the vesicula umbilicalis, or yelk-bag, and 
supply the newly-formed alimentary canal of the embryo. From 
them, as from a centre, the general circulating system is produced. 
After the establishment of the placental circulation they cease to 
carry blood, and dwindle to the size of mere threads, which may 
be easily demonstrated in the early periods of uterine life ; but are 
completely removed, excepting under peculiar circumstances, at a 
later period. 

The Alimentary canal is developed from the inferior and middle 
layer of the germinal membrane ; the former, producing the mucous 
membrane with its epithelium and glands ; the latter, the muscular 
and serous coat, together with the vessels and nerves. 

The Stomach is of small size, and the great extremity but little 
developed. It is also more vertical in direction the earlier it is 
examined, a position that would seem due to the enormous magni- 
tude of the liver, and particularly of its left lobe. 

The Appendix vermlformis cocci is long and of large size, and is 
continued directly from the central part of the cul-de-sac of the 
caecum, of which it appears to be a constricted continuation. This 
is the character of the appendix ceeci in the higher quadrumana. 

The large intestines are filled with a dark green viscous secretion, 
called meconium (prjKmvy poppy), from its resemblance to the 
inspissated juice of the poppy. 

The Pancreas is comparatively larger in the foetus than in the 
adult. 

The Spleen is comparatively smaller in the foetus than in the 
aduljj. It is developed at the end of the second month in the foetal 
mesogastrium, from the middle layer of the germinal membrane ; 
it is somewhat lobulated at first, and whitish in colour, but soon 
becomes red and abundant in vessels. 
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WOLFFIAN BODIES. 


FOETAL MVEE. 

The Liver is the first formed organ in the embryo, consisting 
primarily of two small masses of cells, appertaining, the one to the 
epitheli^, the other to the fibrous coat of the intestine. The cells 
rapidly increase in number, the epithelial cells forming solid cylin- 
ders which ramify and anastomose with each other, and finally con- 
stitute the secretory portion of the gland ; the other cell®, included 
within the network of the former, constituting the areolar and vas- 
cular structure of the organ. Subsequently the solid cylinders are 
hollowed in their interior, and form the biliary ducts. Dr. Hand- 
field Jones considers the liver to take its origin independently of 
the intestine, namely, from the gall bladder, which is at first solid, 
yke the columns of cells above described, and gives off two branches, 
on^ to join the intestine, while the other is developed into the liver. 
At the third week the liver fills the whole abdomen, and is one-half 
the weight of the entire embryo. At the fourth month the liver is 
of immense size in proportion to the bulk of the foetus. At birth, 
it is of very large size, and occupies the whole upper part of the 
abdomen. The left lobe is as lar^c as the right, and the falciform 
ligament corresponds with the middle line of the body. The liver 
diminishes rapidly after birth, probably from obliteration of the 
umbilical vein. 


KIDNEYS AND SUPRA-KENAL CAPSULES. 

The Kidneys present a lobulated appearance in the foetus, which 
is their permanent type among some animals, as the bear, the otter, 
and cetacea. 

The Su'pra-renal capsules are organs which appear, from their 
early and considerable development, to belong especially to the 
economy of the foetus. They are distinctly formed at the second 
month of embryonic life, and are greater in size and weight than 
the kidneys. At the third or fourth month, they arc ecpialled in 
bulk by the kidneys ; and at birth are about one-third less than 
those organs. 

WOLFFIAN BODIES. 

These are peculiar reddish masses which in the early embryo 
occupy the place of the urino-genital organs. In the human foetus 
they reach their full development about the fifth week after con- 
ception ; after which, as the kidneys and genital organs become 
evolved, they wither, so that by the end of the third month of 
utero-gestation no trace of them can be observed. 

They are placed on each side of the vertebral column, and extend 
from the lower part of the abdomen upwards to the heart ; , they 
are behind the peritoneum, and are held in place by folds of that 
membrane, one of which receives the name of the ligament of the 
Wolffiem body. In structure each consists of a number of mmute 
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tubnles, wbicli terminate internally in dilatations resem*^ling closely 
the Malpbigian capsules of the kidney ; externally they communicate 
with a common duct 

called the Wolffian d^ct Mg, 369.* 

The ducts of the two 
sides unite after they 
leave the W olffiau bodies, 
and forma common tube 
which opens into the 
cavity of the allantois ; 
they contain a fluid 
which resembles urine. 

About the time that 
the Wolffian bodies be- 
in to wither, a line of 
lastema appears on the 
surface of each, which at 
len^h becomes a tube 
with a somewhat dilated 
upper end; these tubes 
are the Mullerian ducts. 

The two ducts pass 
down at first in front of 
the Wolffian ducts, but 
afterwards get behind 
them, they then unite 
and terminate in the 
lower part of the allan- 
tois, which is called the 
uro-gcnital sinus. 

The kidneys, ovaries, 
and testicles are not developed from the Wolffian bodies, but 
from new blastema which appears behind and internal to them ; 
there seems, however, reason to believe that the vasa aberrantia 
and coni vasculosi of the epididymis originate in the tubules of 
the Wolffian body. The Wolffian duct becomes the vas deferens 
in the male, but in the human female is completely obli- 
terated; in certain animals, as the sow, it is found as the duct 
of Gaertner. The upper part of the Mullerian duct is represented 
in the male by the hydatid of Morgagni, and the lower united portion 
by the sinus pocularis ; the intermediate free portion is obliterated. 
In the female the ducts obtain a greater development, their upper 
ununited part forming the Fallopian tubes, and their lower united 
part the uterus 

• • 

* Diagram of the Wolffian bodies. 1. Bnpra-renal capsule. 2. Kidney. 3. 
Ovary or testicle. 4. Wolffian body. 5. Wolffian duct. 6. Mullerian duct. 
7. Genital cord. 8. Uro-genital sinus. 9. Eectum. 
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TESTES. 


VISCERA OP THE PELVIS. 

The Bladder in the foetus is long and conical, and situated 
altogether above the upper border of the ossa pubis, which are as 
yet small and undeveloped. It is, indeed, an abdominal viscus, and 
IS connected superiorly with a fibrous cord, called the uraclms, of 
which it appears to be an expansion. 

The Urachus is continued upwards to the umbilicus, and becomes 
connected with the umbilical cord. In animals it is lb pervious 
duct, and is continuous with one of the membranes of the embryo, 
the allcmtois. It has been found pervious in the human foetus ; 
and the urine has been known to pass through the umbilicus. 
Calculous concretions have also been found in its course. 

The Uterus in the early period of embiyonic existence, appears 
bifid, from the large size of the Fallopian tubes, and the small 
development of the oody of the organ. At the end of the fourth 
month, the body assumes a larger Wlk, and the bifid appearance is 
lost. The cervix uteri in the foetus is larger than the body of the 
organ. 

The Ovaries are situated, like the testicles, in the lumbar region, 
near the kidneys, and descend from thence, gradually into the 
pelvis. 

TESTES. 

The Testicles in the embryo are situated in the lumbar regions, 
immediately in front of and somewhat below the kidneys. They 
have, connected with them inferiorly, a peculiar structure, whicn 
assists in tlieir descent, and is called the gubemaculum testis. 

The Quhernaculum is a soft and conical cord, composed of areolar 
tissue, containing in its areolae a gelatiniform fluid. In the abdomen 
it lies in front of the psoas muscle, and passes along the spermatic 
canal, which it serves to distend for the passage of the testis. It 
is attached by its superior and larger extremity to the lower end of 
the testis and epididymis, and by the inferior extremity to the 
bottom of the scrotum. The gubemaculum is surrounded by a 
thin layer of muscular flbres, the cremaster, which pass upwards 
upon this body to be attached to the testis. Inferiorly the mus- 
cular fibres divide into three processes, which, according to Curling, 
are thus attached : “ The external and broadest is connected to 
Poupart’s ligament in the inguinal canal; the middle forms a 
lengthened band, which escapes at the external abdominal ring, 
and descends to the bottom of the scrotum, where it joins the 
dartos ; the internal passes in the direction inwards, and has a firm 
attachment to the os pubis and sheath of the rectus muscle. Be- 
sides these a number of muscular fibres are reflected from the 
internal oblique on the front of the gubemaculum.” ^ 

The Descent of the testicle is gradual and progressive. Between 
the fifth and sixth month it has reached the lower part of the psoas 
muscle, and, during the seventh, makes it way through the spermatic 
canal, and descends into the scrotum. 
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DESCENT OF THE TESTES. 

Wliile situat^ in the lumbar region, the testis and gubemacnlnm 
are placed behind the peritoneum by which they are invested upon 
their anterior surface and sides. As they descend the investmg 
peritoneum is carried downwards with the testis into the scrotum, 

Bg. 370.* Fig. 871.t 




forming a lengthened pouch, which by its upper extremity opens 
into the cavity of the peritoneum. The upper part of this pouch, 
being compressed by the spermatic canal, is gradually obliterated, 
the obliteration extending downwards along the spermatic cord 
nearly to the testis. That portion of the peritoneum which imme- 
diately surrounds the testis is, by the above process, cyt off from 
its continuity with the peritoneum, and is termed the tunica 
vaginalis; and as this membrane must be obviously a shut sac, 
one portion of it investing the testis, and the other being reflected 
so as to form a loose bag around it, its two portions have received 
the appellations of tunica vaginalis propria, and tunica vaginalis 
reflexa. 

Much difference of opinion obtains as to the means by which the 
descent of the testicle is effected. Curling and others believing it to 
result from the traction of the muscle of the gubemaculum, the 
cremaster, while Cleland positively denies that such traction takes 
place. If it be not the result of the action of the cremaster, it is 
difficult to assign any other agency. 

♦ Diagram illustrating the descent of the testis. 1. Testis. 2. Epididymis. 
8, 3. Peritoneum. 4. Pouch formed around the testis by the peritoneum, the 
future cavity of the tunica vaginalis. 5. Pubic portion of the cremaster at- 
tached to the lower part of the testis. 6. Portion of the cremaster attached to 
Poupart’s ligament. The mode of eversion of the cremaster is shown by these 
lines. 7. Gubemifculum attached to the bottom of the scrotum. 8, 8. Cavity 
of th^scrotum. ^ 

t In this figure the testis has completed its descent. The gubemaculum is 
shortened to its utmost, and the cremaster completely everted. The pouch of 
peritoneum above the testis is compressed so as to form a tubular canal, ». 
A dotted line marks the point at which the tunica vagmalis will terminate 
superiorly ; and the figure 2 its cavity. 3. Peritoneal cavity 




GLOSSAEY OF ANATOMICAL TERMS. 


Abdomen (Lat. ahdo, I conceal). The inferior cavity of the trunk, con- 
taining the stomach, intestines, liver, &c. 

Abductor (Lat. abduco, I draw from). A muscle which carries the limb 
away from the middle line of the body, or the digits from the middle 
line of the foot or hand. Abduction. 

Acetabulum (Lat. acetabulum^ a vessel for holding vinegar). The tup- 
shaped cavity of the innominate bone, which receives the head of the 
femur. 

Acromion (Gk. dKpov, the extremity, and wuof, the shoulder). The 
part of the scaj)u]a which forms the tip of tlie shoulder. 

Adductor (Lat. adducoy I draw to). A muscle which carries the limb 
towards the middle line of the body, or the digits towards the middle 
line of the foot or hand. Adduction, 

Alveoli (Lat. alveusy a cavity) . The sockets for the teeth. 

Amnion (Gk, dfivogy a lamb). One of the membranes of the embryo, 
“ The name appears to have been derived from its softness to the 
touch. ” — Hoblyn. 

Amphi arthrosis (Gk. dptpiy both, and dp9p6v, a joint). An articulation 
by means of some intervening substance, as that between the bodies 
of the vertebrae. 

Anastomosis (Gk, dva, by, and uro/xd, a mouth). The inter-communi- 
cation of vessels. 

Anatomy (Gk. dj/a, through, and refivwy I cut). Tlie Greek equivalent 
of ‘‘ Dissection.” 

Anconeus (Gk. dyicwv, the elbow). A muscle situated near the elbow. 

Annulus (Lat. annulusy a ring). A circle or ring. 

Anti — as in anti-tragusy anti-helixy &c. (Gk. dvriy against). Opposite, or 
opposed to. 

Antrum (Lat. antrurriy a cave). The cavity in the superior maxillary 
bone. 

Aorta (Gk. dftpa;,! take up or carry). The chief artery of the body. 

Aponeurosis (Gk. utto, from, and vevpovy a nerve). A tendinous expan- 
sion so called because the early anatomists did not distinguish 
between tendons and nerves. 

Apophysis (Gk. utto, from, and I grow). A projection from the 
surface of a bone. 

Arachnoid (Gk. dpdxvrjy a spider’s web, and tUoQy like). The middle 
membrane of^he brain. 

ARECtiA (Lat. diminutive of area, a void space). Term applied to the 
interspaces in fibrous tissue. 

Artery (Gk. djjp, air, and repeat, I keep). A vessel carrying blood from 
the heart. The ancients supposed the arteries contained air, and 
hence the name. , 
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GLOSSARY OF ANATOMICAL TERMS. 


Arthrodia (Gr. &p9pov, a joint). An articulation which admits of a 
gliding movement. 

Articulate (Lat. arUctdua, a joint). To join together. Articulation. 

Arytenoid (Gk. Apiraiva, a pitcher, and tJSos, like). Name given to 
two of the cartilages of the larynx, from the supposed resemblance of 
the two together to the mouth of a pitcher. 

Astragalus (Gk. avrpayaXogy a die). One of the bones of the tarsus. 

Atlas (Gk. rXdw, I sustain). The vertebra which supports t^^e head. 

Attollens (Lat. attollo^ 1 raise up). Raising. The attollens aurem 
raises the ear. 

Attbahens (Lat. ad, to, and traho, I draw). Drawing towards. The 
anterior extrinsic muscle of the ear is so called because it pulls the ear 
forwards. 

Auditory (Lat. audio, I hear), Belonmngto the ear. 

Ajtricle (Lat. auricula, a little ear). The two superior cavities of the 
iheart are so called because of their appendices wnich look like ears. 

Azygos (Gk. a, without, and a yoke). Without fellow ; that is to 
say, single. 

Bacillary (Gk. fiaKrripia, a staff). The layer of rods and cones of the 
retina is sometimes called the bacillary layer. 

Basilar (Lat. basia, a base). Belonging to the base of the brain or skulL 

Basilic (Gk. pamXiKoct royal). A vein of the arm is call basilic because 
of its importance. 

Biceps (Lat. bis, twice, and caput, a head). Muscles having two heads 
receive this name. 

Bicuspid (Lat. bis, twice, and cuspis, a point). Teeth having two cusps 
or points. 

Brachial (Gk. Ppax^oiv, the arm). Belonging to the arm. 

Branchial (Gk, fipdyxia, the of a fish). The branchial arches of the 
human embryo are so named because they correspond to those which 
support the gills in fishes. 

Bregma (Gk. Pp^x^j I moisten). Synonymous -with, fontanelle. 

Bronchi (Gk. ^pcyxog, the windpipe). The tubes which convey the air 
from the trachea to the lungs. 

Buccinator (Lat. buccina, a trumpet). The muscle which is used in 
blowing. 

Bursa (Lat. bursa, a sac). A closed sac containing fluid and intended 
to ward off pressure. 

Cjecum (Lat. emeus, blind). Any cul-de-sac is called caecum. 

Calcaneum (Lat. calx, the heel). The heel bone. 

Canaliculus (Lat. diminutive of canalis, a canal.) A small canal. The 
term is applied to the minute canals of bone, and to the passages 
which carry away the tears. 

Canine (Lat. canis, a dog). The so called canine teeth are largely 
developed in the dog. 

Canthi (Gk. KavOog, tne angle of the eye). The fugles formed by 
the junction of the eyelids. ^ 

Capillaries (Lat. capUlus, a hair). The minute vascular tubes \n the 
tissues. 

Cardiac (Gk. KapSia, the heart). Belonging to the heart. 

Carpus (Gk. Kapnog, the wrist). The bones of the wrist. 

Caruncula (Lat, diminutive of caro, flesh). A small flesh-like body. 
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Cavernous (Lat. cavvs, hollow). Hollow oluutmelfi or cavities are called 
cavernous. 

Cementum (Lat. cementwm, cement). The substance which forms the 
exterior of the fang of a tooth. 

Centrum (Lat centrum^ the centre). The body of a vertebra. 

Cephalic (Gk. Ketj^aXi}, the head). Belonging to the head. 

Cerebellum (Lat. diminutive of cerebrum^ the brain). The lesser brain. 

Cervical ^Lat. cervix^ the neck). Belonging to the neck. 

Chiasma (Gk. the mark or figure of X). The commissure of the 

optic nerves. 

Choledochus (Gk. bile, and Ssxofiat, I receive). Conveying bile. 

Chorion (Gk. xoptov, skin or leather). One of the membranes of the 
embryo. 

Choroid (Gk. x^ptov, the chorion, and tUoCf like.) Term applied to the 
middle coat of the eye from its vascularity. 

Chylo-poietic (Gk. x*^^oc> juice, that is to say, chyle, and ttoiew, I male). 
Chyle-producing. 

Clavicle (Lat. clavisy a key). The collar bone. 

Cleido — as in cleido-mastoid (Gk. kX^Lq^ a key). Belonging to tbe clavicle. 

Clinoid (Gk. jcXn'ij, a bed, and like). The processes which border 
the seUa turcica are so called because they bear some resemblance to 
the posts of a bedstead. 

Clitoris (probably from Gk. <cX€tva>, I shut up). The homologue in the 
female of the penis of the male. 

Coccyx (Gk. kqkkvI, a cuckoo). The last bone of the vertebral column 
in man. It is supix)sed to resemble a cuckoo’s beak. 

Cochlea (Gk. koxXoq, a shell-fish). A spiral cavity in the internal ear. 

C(ELIAC (Gk. fcoiXia, the belly). Belonging to the belly. 

Colon (Gk. kwXov, the colon). The large intestine. 

Concha (Gk. KovxVt a shell). The central parts of the external ear. 

Condyle (Gk. KOpdvXogy a knuckle). Term applied to certain articular 
osseous processes. 

Conjunctiva (Lat. cow, together, and jungoy I join). The mucous 
membrane of the front of the eye, which connects the lids with the 
eyeball. 

Conoid (Gk. Kwvof, a cone, and like). A cone-shaped portion of 
the coraco -clavicular ligament is thus called. 

Coracoid (Gk. Kopa^y a raven, and tUo£y like). A process of the scapula 
supposed to resemble a raven’s beak. 

Cornea (Lat. corneusy horny). The anterior, transparent part of the eye. 

Cornua (Lat. comuy a horn). Processes which project like horns. 

Coronary (Lat. corona, a crown). Forming a circlet like a crown. 

CoRONOiD (Gk. KoptovTj, a crow, and tWoQy like). Term applied to curved 
processes of bone, supposed to resemble a crow’s beak. 

Costal (Lat. costay a rib). Belonging to the ribs. 

Cotyloid (Gk. kotvXt], a cup, and iidoQy like). The cup-shaped cavity 
which receives the head of the femur. 

Corpus CALLOsuft (Lat. corpus, a body, and callomm from caUus, hard). 
AsDommissurft of the brain. 

Cranium (Gk. Kpaviovy the skull). The skull. 

Cremaster (Gk. Kpefido), I suspend). The suspensory muscle of the testicle. 

Cricoid (Gk. KpiKOQ, a ring, and eldo£, Hke), One of the cartilages of the 
larynx, ^ 
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Crista (Lat. crista^ a crest). A crest or ridge of bone. 

Crus (Lat. criu, a leg). A process or peduncle of the brain. CtwraL^ 
crwtem. Belonging to the leg. 

Cuboid (Gk. kv(5oq, a cube, and tUoQ, like). A ctibe*8haped bone. 
Cuneiform (Lat. cuneusy a wedge, and forrtia^ shape). Wedge-shaped. 
Cystic (Gk. KuariQy a bag). Belonging to the urinary or gall-bladder. 


Babtos (Gk. BaproQ^ flayed). The subcutaneous layer of the^scrotum. 

Beltoid (Gk. A, and like). The muscle so named is shaped like 
the Greek letter I). 

Bentine (Lat. dens^ a tooth). The structure which forms the bulk of a 
tooth. 

Derma (Gk. Upfia^ the skin). The true skin. 

Diaphragm {Gk, did<ppayfiay a partition wall). The muscle which 
r separates the cavity of the abdomen from that of the thorax. 

DlSiRTHRosis (Gk. digy twice, and dpQpoVy a joint). A joint with a 
moderate degree of motion. 

Digastric (Gk. twice, and yaariip, belly). A two-bellied muscle. 

DiPLOii (Gk. hirXovQ, double). The osseous tissue between the two 
tallies of the skull. 

I)isse(/’T (Lat. diMecOy I cut to pieces). 


Emulgent (Lat. emulgeoy I milk, or drain out). Term applied to the 
renal arteries. 

Enamel (Lat, enamel). The hard substance covering the crown of a 
tooth. 

Enarthbosis (Gk. ivy in, and dpSpoVy a joint). A ball and socket 
joint, in which the rounded head of one bone is received into the 
cup-sha|)ed socket of another. 

Encephalon (Gk. ivy in, and /cc^aXi), the head). The brain. 

Endocardium (Gk. Mov, within, and Kupdiuy the heai-t). The lining 
membrane of the heart. 

Endosteum (Gk. IvSov, within, and Scrsovy a bone). The membrane 
which lines the interior of long bones. 

EnsIFohm (Lat. ensisy a sword, and formay shape). The terminal piece 
of the sternum. 

Ephippium (Gk. i(l>i7nnov, a saddle). The ridge forming the back of 
the sella turcica is called dorsum ephippii. 

Epidermis (Gk. tirL, upon, and dkppa, the skin). The superficial layer 
of the skin. 

Epididymis (Gk. liriy upon, and ^Ldvp6g, the testicle). A small lobule 
connected wdth the testicle. 

EpKiASTRic (Gk. fcTTi, upon, yaarrfpy a belly). Applied to the arteries 
of the abdominal wall, ana to the upper region of the abdomen. 

Epiglottis (Gk. IttI, upon, and yXorre'e, the glottis). The cartilage 
which closes the glottis in deglutition. 

Epiphysis (Gk. tni, upon, and (pyia, I grow). The portions of long 
bones which glow by centres distinct from that of tje shaft. 

Epiploic (Gk. tni, upon, and zrXew, I sail). Belonging ihe omentum, 
this being called epiploon. 

Epithelium (Gk. irri, upon, and OaXXw, I grow). So called because it 

’ generally forms the superficial layers of tissues. 

Ethmoid (Gk. fiOabgy a sieve, and eUogy like). A bone so called from 
the perforations in its horizontal plate. 
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Yalctfobm (Lat. faXx^ a scythe or sickle, and forma^ shape). Having a 
crescentic form and sharp edge, like a sickle. Falx. 

Fascia (Lat. fascia^ a bundle). A sheet composed of bundles of fibrous 
tissue. 

Femur (Lat. femur). The thigh-bone. 

Fenestra (Lat. fenestra, a window). Term applied to the openings 
between the internal and middle ear. 

Fibula (I^^t. fibula, a buckle). The lesser bone of the leg. 

Fimbri.® (Lat, Jimbrice, fringes). The fringes of the Fallmiian tube. 

Flocculus (Lat. diminutive of floccus, a lock of wool). The part of the 
cerebellum on which the pneumogastric nerve lies. 

Follicle (Lat. dim. of follis, a bag). Small cavities with open 
mouths. 

Fontanelles (Lat. /on«, a fountain). The spaces between the cranial 
bones in the foetus. 

Foramen (Lat. foro, I pierce). A hole. ^ 

Fornix (Lat. fornix, an arch or vault). An arched commissure of the 
brain. 

Fourohette (Fr. fourchetle, a fork). The thin fold which connects the 
labia majora posteriorly. 

Fovea (Lat. fovea, a pit). A shallow depression. 

FRiENA (Lat. frcenum, a bridle). Bands of mucous membrane. 

Fundus (Lat.). The bottom. 

Fungiform (Lat. fungus, forma, shape). Shaped like a mushroom. 


Galactophorus (Gr. yd\a, milk, and (pepo), 1 carry). Term applied to 
the ducts of the mammary gland. 

Ganglion (Gk. ydyyXiov, a tumour or enlargement). A nerve centre. 

Gastric (Gk. yaarrip, the stomach). Belonging to the stomach. 

Gastrocnemius (Gk. yaarrip, the belly, and Kviip-q, the leg). The 
muscle which forms the bulk of the bellied part of the leg. 

Gemellus (Lat. dim. of geminus, double). Twin muscles. 

Genial (Gk. ykvnov, the chin). Belonging to the chin. 

Geniculate (Lat. geniculum, a little knee). A ganglionic swelling on a 
bend of the facial nerve is called geniculate. 

Genio-hyo-glossus (Gk. ykvuov, the chin; vXuitTcra, the tongue). A 
muscle thus called is attached to the chin, nyoid bone, and tongue. 

Genio-hyoid. a muscle attached to the chin and hyoid bone. 

Ginglymus (Gk. yLvyXvfjLog, a hinge). A hinge^joint. 

ItLANS (Lat. gla7(s, an acorn). The extremity of the penis or clitoris. 

Glenoid (Gk. y\r)vri, a socket, and dSog, like). The articular cavities 
of the temporal bone and scapula are so called. 

Globus (Lat. globus, a ball). Term applied to parts of the epididymis. 

Glomerulus (Lat. glomus, a ball of thread). Like a ball of thread. 
The term is applied to the vascular tufts of the kidney. 

Glosso as in glosso-pharyngeal, hypoglossal, &c. (Gk. yXStaaa, the 

tongue). Belonging to the tongue. 

Glottis (Gk. yXJrrig). The mouth of the wind-pipe. 

GLUTfEus (Gk. 'fXovrog, the buttock). The name given to the chief 
muscles of the buttock. 

Goj^hosis (Gk. y6p(poQ, a nail). A nail-like articulation, as that of the 
teeth with the jaws. 

Gracilis (Lat. gracilis, slender). A long, thin muscle cf the thigh. 
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Gitbkbkaculitm (Lat. guhemo, I steer or guide). The term is applied 
to the cord which guides the testicle in its descent. 

Gustatoky (Lat. gustos I taste). Connected with taste. 

Gyrus (Gk, yvpos, a ring). A convolution. 

Haemal (Gk. cil/ta, blood). Containing the blood vessels. 

HAmoebhoidal (Gk. aZ/ia, blood, and pitu, I flow). The term is ap- 
plied to those vessels which bleed in piles. 

Hamular (Lat. hamust a hook). Hook -shaped. ® 

Harmonia (Gk. dpfXvy to adapt). An articulation in which the bones 
are joined together without serration of the edges, or the interven- 
tion of cartilage. 

Helico-trema (Gk. a spiral, and rp^/io, a hole). The hole between 
the two scalsB of the cochlea. 

HaELix. Helicine (Gk. a spiral). Having a spiral form. 

Hio^atic (Gk. u^ap, the liver). Relating to the liver. 

Hiatus (Lat. hio, 1 open). An irregular opening. 

Hippocampus (Gk. ImroKafnrocy a sea-horse). Convolutions of the brain 
supposed to resemble a sea-horse, are so called. 

Hyaline (Gk. vaXof, glass). Transparent and apparently structureless. 

Hyoid (Gk. v, the letter upsilon, and tUoQ like). The hyoid bone is so 
named from its shape. 

Hypogastric CGk. vtto, under, and yacrrup, the stomach). Beneath the 
stomach. 

Hypoglossal (Gk. utto, under, and yXwfftTa, the tongue). Beneath the 
tongue. 

Hypothenar (Gk. vjto, under, and 9kvapf the palm). 

Ileum (Gk. ciXfw, I roll). A part of the small intestine. 

Iliac (Lat. ilia, the flanks). Belonging to the ilia or flanks. 

Inguinal (Lat. inguenj the groin). Belonging to the groin. 

Iris (Gk. I’pif, the rainbow). The iris of the eye is called so from its 
bright colours. 

Ischium (Gk. iofxUvy the hip). The hip bone. Iscbiatic. 

Jejunum (Lat. Jejunua, empty). Part of the small intestine. 

Labyrinth (Gk. XajivpivOog, a maze). The internal ear. 

Lacunae (Lat. lacm, a lake). Small cavities. 

Lambdoidal (Gk. A, the letter lambda, and el^oc, like). The suture 
between the occipital and parietal bones is so called. 

Larynx (Gk. Xapwt, the larynx). The upper part of the windpipe. 

Ligament (Lat. ligo, I bind). A fibrous band connecting two or more 
structures. 

Lingual (Lat. lingua, a tongue). Relating to the tongue. 

Lumbricales (Lat. lumbricus, an earth worm). Small muscles of the 
fingers. 

Lunula (Lat: lu/na, the moon). The small white portion at the root of 
the naiL ' 

Lymphatics (Lat. lympha, water). Vessels which carry a transparent 
fluid. 

Malar (Lat. mala, the cheek). Belonging to the cheek. 

Malleolar (Late malleolua, the ankle). Belonging to the ankle. 
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Masseter (Gk. fia(T<raofiaif I chew). One of the chief muscfes of masti- 
cation. 

Mastoid (Gk. fiaaroQ, a nipple, and eZ^oc, like). A prominence which 
resembles the nipple. 

Maxillary (Lat. maxilla, a jaw). Belonging to the jaws. 

Meatus (Lat. meo, 1 pass). An opening. 

Mediastinum (Lat. medius, middle, and I stand). A space in the 
middle line of the body, between the two pleural sacs. 

IIedulla ^Lat. medius, middle). Marrow, situated in the middle of 
bones. 

Meninges (Gk. firjviy^, a membrane). The membranes of the brain. 
Meningeal. 

Mental (Lat. mentum, the chin). Belonging to the chin. 

Mesentery (Gk. /xf<toc, middle, and IvTspop , intestine). The membrane 
which is attached to the middle of the small intestines. Mesenteric. 

Mesial (Gk. pstroc, middle). In the middle line. ^ 

Meso-, as in meso-colon, meso^ccBcum, &c. (Gk. ptroc, middle). A mem- 
brane attached to the middle of the viscera in question. 

Meta-, as in metacarpus, metatarsus (Gk. ptrd, beyond). Distal to the 
carpus and tarsus. 

Modiolus (Lat. modiolus, the nave of a wheel). The central osseous 
column of the cochlea. 

Molar (Lat. mola, a mill). Grinding teeth. 

Mylo-hyoid (Gk. fiv\r], a mill). Attached to the lower jaw (part of the 
“mill”) and the hyoid bone. 

Myoides (Gk, pvQ, a muscle, and d^oQ, like). Platysma myoides. 

Myrtiform (Gk. pvprog , a myrtle-berry ; Lat./or7?ia, shape). A fossa 
on the superior maxillary bone, is so called from its shape. 

Nasal (Lat. rasus, the nose). Belonging to the nose. 

Navicular (Lat. navlcida, a small ship). Synonymous with scaphoid. 

Notochord (Gk. v^rog, the hack, and a string or cord). The 

. first appearance of a vertebral column in the embryo. 

Nucleus (Lat. nu^cleus, a kernel). A body usually found in the centre 
of a cell. 

Obturator (Lat. ohturo, I stop up). An aperture in the innominate 
bone, which in the recent state is nearly closed by membrane. 

OcciriTAL (Lat. occiput, the back of the head). Belonging to the back 
of the head. 

Odontoid (Gk. oSovg , a tooth, and eWog , like). Resembling a tooth. 

Oesophagus (Gk. olio , meaning (^ epu ), I bear, and ^ dyeiv , to eat). The 
tube whicn conv^eys food to the stomach. 

Olecranon (Gk. uiXapt], the elbow, and Kpdpop, the head). The tip of 
the elbow. 

Omentum (Lat. omentum, the caul). The membrane of the intestines. 

O^o-hyoid (Gk. ibpog , the shoulder). Attached to the shoulder and the 
hyoid bone. * 

Operoula (Lat. mpercula, lids). Coverings of the dental follicles. 

Ophthalmic (Gk. 6<pBa\p6g, the eye). Belonging to the eye. 

Osteology (Gk. harkop, a bone, and \6yog, a discoursej. A description 

, of bones. 

3 A 
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Otio (Gk. Wc, gen. the ear). A small ganglion near the ear. 

Otoconia (Gk. oucj geo. wi/rdf, the ear, and K6viQi dust). Small 
calcareous particles found in the internal ear. 

Otoliths (Gk. ovq, ear, and a stone). Synonymous with otoconia. 

Ovaries (Lat. ovum^ an egg). The representatives in the female of the 
testicles of the male. 

Palpebrac (Lat. palpehro^ I wink). The eyelids. 

Pampiniform (Lat. pampinus, a tendril). Term applied to a plexus of 
veins of the testicle. 

Pancreas (Gk. rravf all, and xrpsac, flesh). Tlie sweet-bread. 

Parotid (Gk. rrapdj near, and ovc, c&uroc, the ear). The salivary gland 
situated just in front of the ear. 

Patella (Lat. patella^ a small pan). The knee-pan. 

Pectineal (Lat. pecten^ the pubic bone). Name given to the prominences 

4 of the pubic bone. Pectiueus. 

Pelvis (Lat. pelvis, a basin). The osseous girdle which contains the 
internal organs of generation. 

Pericardium (Gk. 7r£pt, around, and KapSia, the heart). The mem- 
brane which surrounds the heart. 

Pbrinaium (Gk. TTfpt, around, and ralu), I am situated). The space 
between the anus and scrotum, or anus and vagina. 

Periosteum (Gk. irept, about, and oareov, a bone). The membrane 
which covers the outside of a bone. 

Peritoneum (Gk. Trepl, about, and retvu), I stretch). The membrane 
which lines the abdomen and covers the intestines. 

Peroneal (Gk. tripovri, the pin of a buckle). Belonging to the fibula. 

Petrous (Gk. werpa, a rock). The hard part of the temporal bone. 

Phalanges (Gk. <pd\ay^, a rank of soldiers). The bones of the fingers 
or toes. 

Pharynx (Gk. <pdpvy^, the pharynx). The upper part of the food 
passage. 

Phrenic (Gk. ^p^v, the mind). Belonging to the diaphragm. The 
ancients supposed the diaphragm to be the seat of the mind, and 
hence they called it phrenes. 

Pinna (Lat. pinna, a feather). The expanded part of the external ear. 

Pisiform (Lat. pisum, a pea). A bone of the wrist shaped like a pea. 

Pituitary (Lat. pituita, the secretion of the nostrils). The gland thus 
named was so called because it was erroneously supposed to be the 
source of the nasal mucus. 

Placenta (Lat. placenta, a cake). The after-birth. 

Platysma (Gk. irXdrvapa, a plate). See Myoides. 

Pleura (Gk. TrXcvpd, side). A membrane which covers the inside of the 
ribs, and the outside of the lungs. 

Pneumogastric (Gk. nrvtvpwv, the lung, and yaarrip, the stomach). 
The great nerve distributed to the larynx, lungs, heart, and stomach. 

Popliteal (Lat. poples, the ham). The space behind the knee is so 
called, and certain nerves and vessels in it receive the same name. 

Portal (Lat. porta, a gate). The great vein which enters the liver 
through the transverse fissure f “ gate of the liver'’) is so nameJd. 

Prostate (Gk. irpo, before, and larruii, I stand). A glandular body 
which stands in front of the bladder. 

Psoas (Gk. ^6a, the loin). A muscle of the loin. 
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Ptbrtgoid (Gk. vrepv^f a wing, and eUoCi likej. Wing-like prooeases. 

PiTDio (Lat. I am ashamed). The arteries and nerves going to 

the perineum and external organs of generation are thus named. 

Pulmonary (Lat. pulmo^ the lung). B^onging to the lungs. 

Pylorus (Gk. irvX(tfpoci a gate-keeper). The lower oi)ening of the 
stomach. 

Pybipobmis (Lat. pyrui^ a pear). A pear-shaped muscle. 

Racemose (l^at. rac«m«s, a cluster of grapes). Clustered. 

Rachidian (Gk. the spine). Belonging to the spinal column. 

Radius (Lat. radius, a ray or spoke of a wheel). One of the bones of 
the forearm. 

Ranine (Lat, rana, a frog). This word seems to be derived from ranutOj 
an affection which is supposed to resemble a frog. 

RAPHi (Gk. pa^ii, a seam). The line of junction of two lateral parts. 

Rectus, Rectum ( Lat. rectus, straight). A straight muscle or tube. 

Renal (Lat. ren., the kidney). Belonging to the ladney. i 

Restiform (Lat. restis, a cord). A cord-like band. 

Retina (Lat. rete, a net). The nervous network of the eye. From the 
same root we have rete mucosum, rete testis, and others. 

Risorius (Lat. video, I laugh). The risorius Santorini is the muscle 
which produces the sardonic smile. 

Rotula (Lat. dim. of rota, awheel). The patella. 

Sacrum (Lat. sacrus, sacred). The sacrum was offered as a sacrifice by 
the ancients. 

Sagittal (Lat. sagitta, an arrow). Term applied to the straight suture 
between the parietal bones. 

Salpingo-pharynoeus (Gk, aoXiriy^, a trumpet). Name given to a 
muscle which passes from the Eustachian tube to the pharynx. 

Saphenous (Gk. aacptjvijQ, manifest). Name given to the superficial 
veins of the leg, because they are usually prominent. 

Sarcolemma (Gk. rrdp^, flesh, and \ifipa, a covering). The covering of 
the muscular fibres. 

Sartorius (Lat. sartor, a tailor). The muscle thus named is used in cross- 
ing the legs. 

ScALA (Lat. scala, a stair). Three spiral passages in the cochlea are so 
called. 

Scaphoid (Gk. exa^ri, a boat, and eldog, like). Anything having a boat- 

Scapula (probably from Gk. aKawdvrj, a spade). The shoulder-blade. 

Schindylesis (Gk. (rxiv^oXew, I cleave). An articulation in which the 
prominent spine of one bone goes between two lamina? of the other, 
like a wedge into the wood it splits. The best example of this is the 
articulation of the rostrum of the sphenoid with the vomer. 

Sciatic. See Ischiatic. 

Sclerotic (Gk. aKXtpog, hard). The dense outer tunic of the eye. 

Scrotum (Lat. scrotum, a leather bag). The pouch which contains the 
testicles. * 

►SsBAOElbus (Lat. 9ehum, suet). The glands which lubricate the hairs are 
thus named. 

Sella Tuj^ica (Turkish saddle). The hollow on the upper surface of the 
sphenoid is so called from its supposed resemblance to a Turkish saddle. 

a A 2 . 
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Septum (Lat. sepio, I hedge in). A partition. 

Sehratus (Lat. jnerm, a saw). The mnscles which bear this name are so 
called from the resemblance of their costal attachments to the teeth 
of a saw. 

Sesamoid (Gk. e^rjaafiovy sesame, and tldog, like). Bones contained in 
tendons of muscles. 

&IGMOID (Gk. old form of sigma, and eUog, like). Cavities which 
resemble in shape the old Greek letter si^ma. 

Sinus (Lat, smtw, a hollow). A cavity or cell ; also a vem!)us channel, 
as those in the dura mater and heart. 

Skeleton (Gk. oKiWu), I dry). The dry bones of any animal. 

SoLEus (Lat. solea^ a sandal ; also a sole fish). A muscle which bears 
some resemblance to a sole fish. 

Spermatozoa (Gk. airkpiia, seed, and an animal). The generative 
cells of the male. Spermatic. 

S.jHENOiD (Gk. (T<priVi a wedge, and tUog, like). The bone so named 
wedges in the other bones of the base of the skull. 

Splanchnic (Gk. oTrXayxvov^ a viscus or intestine). Nerves which go 
chiefly to the intestines. 

Spleen (Gk. crirX^v, the spleen). The sjfleen. 

Splenius (Lat. splenium, a pad). A muscle of the neck. 

Squamous (Lat. squama^ a scale). A scale-like piece of bone. 

Stapedius (Lat. stapes^ a stirrup). The muscle of the stirrup bone of 
the ear. 

Styloid (Gk. (ttvXoq, a style or pen, and like). Xin osseous pro- 
cess which resembles an ancient stylus. 

Sural (Lat. sura^ the calf of the leg). Belonging to the (;alf, 

Si’TUKE (Lat, suturay a seam). The union of two bones by rough 
edges. 

Symphysis (Gk. <Tpr, together, and T grow). ‘*An articulation 
in which there is no manifest motion.” — Hoblyn. 

Synchondrosis (Gk. cvv, together, and xoi/^poc, cartilage). An articula- 
tion partly cartilaginous and partly fibrous. 

Taenia (Gk. raivia, a band). The term is applied to certain hands of 
nerve matter in the brain. 

^J'arsus (Gk. rapaog , the upper surface of the foot). The bones of the 
posterior part of the foot. 

Temporal (Lat. tempora, the temples ; from tempus^ time). Belonging 
to the temples. 

Tendon (Gk. riivoj, T stretch). The fibrous extremity of a muscle, by 
which it is attached to bone. 

1’entokium (Lat. tentorium , a tent). A process of the dura mater. 

Thalamus (Gk. OaXapog , a bed). The part of the brain against which 
the optic nerves rest at their commencement, is called thalamus 
opticus. 

Theca (Gk. OrjKq, a case). The sheaths of the tendons of the fingers are 
called thcccr. j., 

’j;h enar (Gk. 0£vap, the palm of the hand). The mass of muscles forming 
the ball of the thumb is called the thenar prominence. 

Thorax (Gk. a breastplate). The chest. 

TfiYMTTS (Lat. ihymusy tliyme), A gland found in the up])er part of the 
chest of young animals. 
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Thyroid (Gk. Bvpsdg, a shield, and eUoc^ like). Shield-shaped. 

Tibia (Lat. tibia, a pipe or flute). The large bone of the leg. 

ToBCtJLAR Herophili (Lat. torcular^ a wine press). The meeting of the 
sinuses of the brain on the occipital bone. Literally it means the 
** wine-press of Herophilus.” 

Trachea (Gk. rpdxvQ, rough). The wind pipe. It was formerly called 
arleria trachea, the “ rough air-pasaage rough from its cartilages. 

Trachblo- (Gk. the neck). Connected with the neck. 

Tragus (Gk. rpdyog, a goat). A process of the external ear. 

Trigone (Gk. rpelg, three, and yutvia^ an angle). A triangle at the base 
of the bladder. 

Trochanter (Gk. rpoxaut, I roll or turn). Two prominences of the femur 
are so named. 

Trochlea (Gk. rpoxog, a wheel). A kind of pulley. 

Turbinated (Lat. turbo, a whirl). The term is applied to certain coil^ 
bones in the nasal cavities. ^ 

Tympanic (Lat. tympanuTu, the drum of the ear). Belonging to the 
cavity of the middle ear, or to the drum. 

Ulna (Gk. dtXevtf, the elbow). One of the bones of the forearm. 

Umbilicus (Lat. umbilicus). The navel. 

Uncinate (Lat. uncus, a hook). Hooked. 

Ungual (Lat. unguis, a nail). Belonging to the nail. 

Urachus (Gk. ovpov, urine, and 1 liold). A cord which forms one 
of the ligaments of the bladder. It is the remains of the umbilical 
vesicle or the embryo. 

Ureter (Gk, ovpeo), I pass water). The tube which conveys the urine 
from the kidney to the bladder. 

Urethra (Gk. ovpov, urine). The tube which conveys the urine from 
the bladder. 

Uvula (Lat. diminutive of uva, a grape). The small tongue which depends 
from the centre of the soft palate. 

Vagina (Lat. raglna, a sheath). The term is generally restricted to the 
vulvo- uterine canal. 

Vertebrae (Lat. verier c, to turn). The segments of the spinal column. 
So called because they turn on each other. 

Villi (Lat. villus, shaggy hair). Small processes on the mucous mem- 
brane of the small intestine. 

Vitreous (Lat. vitrum, glass). The transparent mass which occupies 
the posterior part of the globe of the eye. 

Volar (Lat. vola, the palm of the hand). Belonging to the palm. 

Vomer (Lat. vomer, a ploughshare). The centr^ bone of the nose. 

Xiphoid (Gk. Ki<poQ, a sword, and like). The lower piece of the 
sternum. 

Zygoma (Gk. a yoke). Joining together the bones of the side of 
the^head and face. 
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. 645 

semi-lunar . 



> 650 

spheno-palatine 



. 643 

submaxillary 



. 644 

thyroid , 



. 646 

vertebral 



. 647 

Wrisberg, of 



. 648 

Ganglion cells 



. 433 

Gastro-eohc omentum 



. 627 

Gastro-hepatic omentum 



. 626 

Gastro-splenic omentum 



. 627 

Genu corporis callosi . 



450, 467 

Germinal disk 



. 695 

eminence 



. 694 

vesicle . 



. 694 

Gimbemat’s ligament ' 



. 232 

Ginglymus . 



. i'32 

Giraldes, organ of 



. 687 

Gland, epjgbttjc 



. 614 

pineal 



. 466 

pituitaiyr • 



. 450 

prot<tate . . 



. 674 

thymue . . , . 



* . 706 
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thyroid . . . 

, 

616, 706 

Hair . , . , 



. 694 

GlandBf absorbent . • 


. 420 

Hamulus of cochlea . 



. 682 

aggregate 


. 648 

Hannonia . . . 



69, 131 

arytenoid 


. 614 

Haversian canals 



. 20 

axillary . 


. 423 

Heart .... 



. 698 

Bartbolini . 


. 697 

Helicine arteries • 



. 679 

bronchial • . 


427, 621 

HeHco-trema 



. 682 

Brunner’s 


. 646 

Helix .... 



. 672 

ceruminous . 


, 674 

Hemispheres, cerebral 



. 462 

concatenate . 


. 422 

Hepatic cells . . 



. 654 

cibnglobate • . 


. 420 

duct . 



657,660 

Cowper’s . . 


. 682 

Hernia, congenital 



. 306 

duodenal 


, 646 

diaphragmatic 



. 237 

follicula • 


. 631 

direct . 



. 306 

gastric . . . 


. 637 

encysted 



. 305 

inguinal 


. 424 

femoral . 



. 316 

lachrymal 


. 660 

infantile 



. 305 

lenticular . . 


. 647 

inguinal 



. 303 

Lieberkuhn’s 


. 616 

scrotal . . 



7 . 305 

lingual . 


68S, 630 

Hiatus Pallopii , 




Littrd, of 


. 688 

Hilum lienis 



. 662 

lobulated . . 


631, 616 

renale 



. 666 

lymphatic . . 


. 420 

Hippocampus major . 



. 462 

mammary , 


. 608 

minor . 



. 461 

mesenteric 


. 428 

Homer’s muscle • 



. 182 

Meibomian . . 


. 6:>8 

Huguier, canal of 



. 678 

odoriferaj 


. 677 

Humours of the eye . 



. 669 

Pacchionian . 


400, 476 

Hyaloid membrane , 



. 670 

parotid , 


. 632 

Hydatids of Morgagni 



. 711 

Poyer’s . 


, 617 

Hymen 



. 697 

racemose • . 


631, 616 

Hypochondriac regions 



. 622 

saccular 


. 64.7 

Hypogastric region 



. 622 

salivary 


. 632 

Hypophysis cerebri . 



450, 472 

sebaceous 


. 605 





solitary 


. 617 





sublingual 


. 633 

Ileo-cspcal-valve . 



. 644 

submaxiilary . 


. 632 

Ileo-colic valve . 



. 644 

sudoriparous 


, 696 

Ileum .... 



. 639 

tracheal , 


. 616 

Iliac regions . 



. 622 

tubular . . 


. 616 

Incus .... 



. 676 

Tyson, of 


. 677 

Infundibula 



. 670 

uterine . 


. 692 

Inturidibulum 



. 460 

Tcsicular 


. 617 

Ingrassias, processes of 



. 51 

Glandulffi odoriferm . 


, 677 

Inguinal canal 



. 304 

Pacchioni . 


400, 475 

region , 



. 622 

Tysoni 


. 677 

Inosculation 



. 320 

Glandular vesicles 


. 631 

Inscriptiones tendinse 



. 236 

Gians clitoridis . 


. 606 

Inter-artioular cartilages 

of* 

the 

penis 


, . <>78 

clav icle 



. 160 

Glenoid cavity . 


47, 00 

jaw 



, 140 

Glisson’s capsule 


. 655 

knee 



. 163 

Globus major epididymis . 


. 6W7 

wrist 



. 156 

minor epididymis . 


. 6H7 

Inter-columnar fibres 



. 232 

Glomeruli . 


. 668 

Intermaxillary bone . 



. 69 

Glossary of terms 


. 715 

Inter-vertebral substance . 


. 136 

Glottis .... 


. 614 

Intestinal canal . 



. 638 

Goitre .... 


. 616 

' Intumosoentia ganglil'ormis 


, 494 

Gomphosis .... 


. 131 

{ Iris .... 



. 606 

Graafian vesicles 


. 604 

Island of Reil 



. 460 

Gubernaculum testis . 


. 712 

Isthmus of the fauces 



. 629 

Gums 


. 6j9 

Iter ad inrundibulum . 



. 466 

Glyri . , 


. 449 

ad quartum veutriculum 


. 466 

Gfri operti « , 


. 450 





Gyrus Ibrnicatos 


457, 462 








Jacob’s membrane 



. 668 

Ilmmal arch , 


16, 83 

Jejunum 



. 639 

spine 


16, 83 

Joint, ankle 



. 167 

Hnmspopliysis . , 


16, 83 

elbow ft. 


. 

. 163 
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Joint, hip .... 


. 1«0 

coronary . . « 


164 

lower jaw 


. 141 

of the knee 


163 

knee .... 


. 181 

cormscantia , 


145 

shoulder . 


. 161 

oo8to*clavicular , 


160 

wrist 


. 166 

ooracoid . 


300 




transverse . . 


143 

Kidneys .... 


666, 710 

vertebral . 


143 




cotyloid 


160 

Labia minora 


. 696 

crico-thyoidean . 


610 

minora . . • 


. 696 

crucial . . 


163 

Labmntb .... 


660, 682 

cruciatum . . . 


317 

Laoorymal canals 


. 660 

cruciform 


,317 

gland 


. 500 

deltoid 


167 

papilla) . 


667, 660 

dentatum 


480 

pnncta 


667, 660 

elbow, of the 


163 

sac . 


. 660 

fundiform . 


317 

I^mteals .... 


419, 428 

Gimbernat’s 


232 

Lactiferous ducts . • 


. 699 

glenoid . . . 


152 

liacunst) .... 


. 682 

gleno-humeral 


162 

Laous llichryinalis 


. 667 

glosBO-epiglottic . 


011 

Lamina cinerea . 


. 450 

nip-joint, of the , 


160 

oribrosa . . 


314, 662 

hyo-epiglottic 


611 

spiralis . 


. 682 

ilio-femoral , . . 


160 

Laryngotomy . . . 


. 610 

iiio-lumbar . . , 


146 

Larynx .... 


. 608 

incus, of . . . 


677 

Lateral ventricles . . 


. 459 

inter-articular of ribs . 


143 

Lens 


. 670 

inter-clavicular . 


160 

Lenticular ganglion . 


. 641 

inter-muscular . 

311 

813 

Xevers .... 


264, 288 

inter-osseous 



Lieberkiihn's follicles 


. 646 

calcaneo-asiragaloid 


170 

Ligament .... 


3 

carpal . 


167 

LxOA.HBirTB : . . • 


131, 134 

peroneo-tibial 


166 

accessory 


. 144 

radio-ulnar . , 


154 

aeromio-olavicular 


. 160 

inter-spinous . . 


137 

alar .... 


139, 164 

inter-transverse . 


138 

ankle, of the 


. 107 

inter-vertebral . . 


130 

annular, ankle, of the . 


. 310 

jaw, of the . . • , 


141 

radius , 


. 154 

knee, of the . . 


161 

wrist anterior 


. 167 

laciniatum . . . , 


816 

posterior 


. 312 

larynx, of the 


610 

apicum . . . 


. 137 

lateral, of the ankle . , 


167 

arcuatum externum . 


. 240 

elbow . 


163 

internum . 


. 240 

jaw 


141 

arterioBum 


. 392 

knee 


162 

astragalo-soaphoid 


. 169 

phalanges, foot 

172 

stlo<axoid . 


, 139 

phalanges, hand . 

169 

bladder, of the 


. 671 

wrist 


166 

breve plantse . • 


. 170 

liver, of the 

626, 

, 649 

oaloaneo'astragaloid • 


. 168 

longum plantee 


169 

cuboid . 


168, 169 

lumbo-iliao , . , 


146 

scaphoid 


. 169 

lumbo-sacral 


146 

capsular, hip, of the • 


. 160 

malleus, of . 


676 

jaw 


. 142 

metacarpal . 


169 

rib . . 


. 143 

metatarsal . , , 


172 

shoulder 


. 161 

inucosum ... 


164 

thumb . 


. 168 

nucbee .... 


215 

carpal .... 


. 167 

oblique 


164 

carpo-metaoarpal 


. 168 

obturator 


148 

chondro-sternal . 


. 144 

occipito-atloid , . 


138 

xyphoid . 


146 

axoid 


139 

common anterior 


. 135 

odontoid 


139 

posterior 


. 336 

orbicular 


154 

condylo-atioid 


. 139 

palpebral 


6^8 

conoid .... 


. 160 

patellse 


161 

coracoid . . . 


. 161 

peroneo-tibial 


160 

ooraco-acromial . , 


. 151 

phalanges, of the foot . 


172 

clavicular , 


. 160 

of the hand 


169 

humeral . 


. 162 

plantar, long 


169 
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plantar, abort . . • • 170 

postioum Winalowii . « • 162 

jpoupart’a 232 

pterygo-maxillary . . 191, 204 

pobio 148 

radio-ulnar 154 

rhomboid 160 

round, of uterus .... 695 

rotundum, hepatis . . . 650 

sacro-coocygean . . . .148 

aacro-iltiac ..... 146 
eacro-isohiatio .... 147 
sacro-vertebral .... 145 
apheno-maxillary . . . 141 

stellate 143 

eternal ..... 146 
sterno-clavicular . . . 149 

Bterno-xypboid .... 145 
Btylo-maxillary . . . 142, 299 
Bub-flava ..... 137 

Bub-pubio 148 

Bupra-Bcapular .... 151 
Bupra-spinous .... 137 
suspensorium dentis . . . 139 

hepatis . . 649 

penis . , . 677 

tarsal 168 

tarso-metatarsal .... 171 

teres ..... 164, 160 

tbyro-arytenoid .... 610 
tbyro-epiglottio . . . .611 

thyro-hyoidean . , . .610 

tibio-fibular .... 166 
transverse 

of the acetabulum . • 161 

of the ankle .... 167 
of the atlas .... 140 
of the knee .... 163 
of the metacarpus . . 169 

of the metatarsus . • 172 

of the scapula . . . 161 

of the semilunar cartilages . 163 

trapezoid 160 

triangular . . , 153, 167, 310 

tympanum, of the . . . 676 

uterus, of the . , , 690, 695 

vaginal 169 

vertebral 136 

wrist, of the . . . ,166 

Zinn, of 183 

Ligameutum nuchm .... 215 
pectinatum . , . 666 

Limbus luteus 667 

Linea alba 230 

Lineee semilunares .... 232 
tranaversas . . 236, 468, 468 

Linguetta laminosa .... 468 
I^ips 

Liquor Cotunnii .... 682 
Liitr^, glands of ... . 688 

J^ver 649, 710 

Lobules of tbe liis^r .... 663 
r « 1 « testicle . . . 686 

LoDule of ear 672 

pneumogastrio . . , 470 

Lobus caudatus 653 

quadralus .... 652 
^ipigebi 662 



Page 

Locus niger 

. . 446, 462 

perforatna. 

. . 460, 452 

Lumbar fascia . 

. . . 235 

regions . . 

. . . 622 

Lungs 

. . 617, 708 

Lunula 

. 694, 603 

Lymphatic glands and veBsels . . 418 

axillary 

. 423 

bronchial . , 

. 427 

cardiac 

. . . 427 

• cervical 

. . . 422 

concatenate 

. . . 422 

head and neck 

. . 421 

heart . 

. 427 

ihao 

. 426 

inguinal 

. . . 424 

intestines 

. 428 

kidneys 

. . 429, 670 

lacte^ 

. 419, 428 

liver 

. *4 427 

lower extremity . 

. 424 

lungs . 

. 427, 621 

mammary . 

. . 426, 700 

mediastinal 

. 426 

mesenteric . 

. . . 428 

pancreas 

. 428 

pelvic viscera 

. 429 

pojpliteal 

. . . 425 

spleen . 

. . . 428 

stomach 

. 42S 

testicle 

, . . 429 

thymic , • 

. . 707 

trunk , 

. . 425 

upper extremity . 

. . 423 

uterus, of the . 

, 692 

viscera 

. 427 

Lyra .... 

. 464 

Macula lutea 

. 667 

Malleus 

. 678 

Malpighian corpuscle 

, . 663, 667 

glomeruli. 

. . . 668 

pyramids . 

. 666 

Mammse . 

. . . 698 

Mammary gland 

. 698 

Mastoid colls 

. . . 678 

Matrix 

. 693 

Maxillo-pharyngeal space 

. 206 

Meatus auditorius . 

45, 46, 674, 680 

uriuariuB, female 

. 687,697 

male 

. 677 

Meatuses of the nares 

. 78, 654 

Meckel’s ganglion 

. 643 

Meconium . 

. 709 

Mediastinum 

. 621 

testis . 

. 685 

Medulla of bones 

. 19 

innominata . 

. •. . 460 

oblongata 

. 442 

Medullary membrane 

. 19 

Meibomian glands 

. 668 

Membrana basilaris . 

. 584 

denrata 

. 480 

fusca 

. 662 

interosseous 

. 164, 166 

Xkictilans 

. 660 

pupiilariB . 

. 666, 704 

saooiformis 

. . . 167 
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Membrana teotoria . 

tyrnpani . 

Membrane, Bruch, of . 
choroid 

Corti, of . . ' 

Demour, of; Desoemet,c 
l^aloid . • * 

Jacob’s . • * 

Nasmyth’s 
Heissuer, of . • 

Schneiderian . 
ventricles, of the . 
Membranous labyrinth 

urethra . • 

Meniscus . • 

Mesenteric glands 

Mesentery 



Me 80 -<tectum . . . • 

Metacarpus . . • • • 

Metatarsus • i * * ‘ 

Milk, secretion of . . • 

Mitral valves . . . • 

Modiolus . . • • * 4 

Monro, foramen ot, . . • ^ 

Mons Veneris . . • • 

Morsus diaboli . . . • 

Mucous membrane, structure . 

Muscles : , ^ 

general anatomy oi ♦ 

development • • 

structure 

abdomen, of the . 

abductor indicis . . • ^ 

minimi digiti . * 
oculi . • • 

pollicis . . 264, . 

accelerator urinae 
accessorii . . • • 

accessorius, . . • • 

adductor brevis . 

longus . 
magnuB • ^ • 

minimi digiti 
oculi . 
pollicis . • 

alveolo-labialis . 

anconeus . * • * 

anomalus . • » 

anterior auriculae 
anti-trapcus 
ftryteuoideus • 

aryteno-epiglottideus . 

attollens aurern . 

humeri . 
oculum . 
attrahens aurem . 
auricularis . • • * 

azygos uvul» 

back, of the . • • * 

basio-glossus 

biceps flexor cruns . 

cubiti 

bicipites • . • 

biventer cervicis . 
brachialis snticus 
brachio-radialis . , . 


MusCLEB—cowfiwtted. 
buccinator . 
bulbo-cavemosus 
caninus 
oerato-gloBSUs 
oervioaJiB ascendens 
desoendens 
cervioo-mastoideuB 
ohondro-glossus . 
ciliary of eye-ball 


. 173 
. 178 
. 174 
. 230 
. 270 
268, 293 
. 184 
, 266, 292 
. 212 
. 187 
218, 294 
. 281 
. 281 
. 281 
. 270 
. 184 

268, 296 

. . 191 

. 264 
. 186 
. 193 

. B73 
. 612 
. 612 
. 193 
. 2.63 
. 183 
. 193 
. 263 
. 208 
. 212 
. 202 
. 282 
. 254 

269, 292 
. 221 
. 266 
. 261 


I tjjro-uo-xi • • • 

orbioularia palpebrarum 181 


Riolan . 

circnlar of Miiller ^ 
oircumflexus palati • • 

cleido-raastoideua 
coecygeus , • . • - 

oomplexus .... 
parvus 

compressor naris . • • ^ 

urethrae • - 

vesiculcB seminalis 
constrictor isthmi faucium . I 
of pharynx, interior 
middle 


middle . 206 

superior . 205 


urethree 

vaginsB 

coraco-brachialis . - • 

corrugator supercilii * • 

costo-abdominaha . 

clavicularis . • 

coracoideus • • 

scapularis . 
trachelius . . • 

cremaster . . • • 

crico-arytenoideus lateralis 
posticus 

crico-thyroideus , 
crureus . ... 

cubit o-radialis ... 
cucnllaris . * • • 

curvator coccygis 
deltoid ..... 
depressor alee nasi . . 

unguli oris . 
labii inforioris 
oculi 

detrusor urinee , 
diaphragm ...» 
digaatricus .... 
dilatator naris 

pha^ngis 
dorso-co stalls . 
dorso-scapularia . 
dorso-trachelms . 
epieranius . . 

erector clitoridis 
penis 

spincB . • 

extensor carpi radialis . 

ulnaris . 
coccygis . . 

cruris, ext, ut int. . 
digiti minimi . 
digit orum brevis . 
digitorum communis 
digit oruni lougus , 
indicis 

ossis metacarpi 
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extensor poUicis internodii 


265 

lumbo-.abdominali8 . 



234 

proprius 


286 

lumbo-costalis . . 



217 

face, of the .... 


180 

lumbricales 


269 

291 

fidicinii .... 


270 

mallei externus . 



677 

flexor accessorius 


294 

internus . 



677 

brevis digfiti min. 

263 

, 290 

masseter 



190 

carpi radialis 


258 

multifidus spince . 



222 

ulnaris 


259 

mylo-hyoideus 



20{» 

digitornm brevis 


293 

myrtiformis . 



187 

profundus 


260 

naso-labialis . 



187 

^ sublimia . 


259 

nauticus 



289 

lougus digitorum ped. 


289 

neck, of the . 



194 

longus poilicis . 


260 

nutator capitis 



lot; 

ossis metacarpi nun. dig. . 

269 

obliquua abdominis 


23*2 

233 

metacarpi pol. . 


2J6 

auris 



674 

poilicis brevis . 

267 

, 295 

capitis . 



222 

longua . 

260 

288 

oculi 



185 

frontalis .... 


180 

obturator 



274 

gastrocnemius 


2Sd 

occipitalis . . 



,180 

gemellus .... 


274 

occipito-frontalis . 



''180 

genio-hyo-glosaus 


201 

omo-hyoideus 



199 

genio-hyoideus 


201 

opponens digit i minimi 



269 

gluteus maximus . 


272 

poilicis . 



266 

medius 


273 

orbicularis oris . 



187 

minimus . 


274 

palpebrarum 



181 

gracilis .... 


282 

urethrae 



675 

helicis major 


673 

palato-glossus 


203 

208 

minor . 


673 

palato-pharyn geus 


206 

20i< 

head, of the . 


179 

palmans brevis . 



268 

Horner’s .... 


182 

longus . 



258 

humero-cubitalia . 


255 

palpebralis . 



181 

h^o.glossus .... 


202 

patientiac 



216 

ihacus intcrnus , 


279 

pectinous 



28(> 

ilio-abdominaiis . 


233 

pectoralis major . 



249 

iho-costalis .... 

218, 

237 

minor . 



25(» 

incisorius .... 


188 

perineum, of the . , 



241 

indicator .... 


266 

peroneus brevis . 



291 

infra- costales 


228 

longus . 



290 

infra-spinatus 


252 

tertius . 



286 

inleraocessorii 


224 

plantaris . . 



287 

iatercostales 


228 

platysma myoides 



195 

inter-obliqui 


221 

popliteus 



288 

interossei . . . 269 

292 

, 296 

posterior auricnlee 



194 

interspinales . . . 


223 

preedorso-atloideus 



211 

intertransversales . , 


223 

pronator quadrat us , 



261 

intraoostales . . , 


228 

radii teres 



257 

isohio-cavernoftus 


213 

psoas magnus 



280 

larynx, of the 


611 

parvus 



237 

latissimus colli 


195 

pterygoid eu3 



192 

dorai . 


215 

pubio-subumbilicalis . 



236 

laxator tympaiii . 


577 

pyramidalis abdominis 



236 

le\ator ala; nasi . 


188 

labii . 



188 

auguli oris 


188 

nasi . 



186 

scapuloB 


216 

pyriformia . 



271 

ani .... 

2 to, 

216 

quadratus femoris 



275 

gland ulae thyroidem 


616 

lumborum . 



237 

labii inferioris . 


190 

menti . 



189 

supcnoris 


188 

quadriceps femoris 



279 

monti 


190 

rectus abdominis 



236 

palati 


207 

capitis aniicus . 



209 

palpebrtE^, 


183 

lateralis 



222 

pharyngis 


206 

posticus 



222 

n prostatoBi. . 


672 

femoris 



277 

levatores costarum 


221 

oculi externus . 



184 

lingualis . . . 


202 

inferior 



183 

longissimus dorsi 


218 

internus , 



184 

longus ooili ... 1 


211 

superior . 



183 

lower extremity . 


271 

rotruheas auren^j . 



194 


3 B 
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rhomboideus faciei 

. 

. 18B 

transversas aurionlse . 

. . 674 

rhomboideus maior et minor 

. 216 

nasi . 

. 186 

risorius Santorini 


190» 195 

pedis , 

. 295 

sacro-ooccygeus anticus 


245, 246 

perinei 

. 243,210 

posticus 


. 223 

trapezius 

. 213 

femoralia . 


. 272 

triangulans oris . . 

. 189 

lumbalis , 


. 218 

stemi 

. . 229 

BaJpingo-pharyngeua . 


. 206 

triceps brachii 

. 256 

sartorius 


. 277 

extensor cruris 

. . 278 

scalenus anticus . 


. 210 

cubiti 

. 266 

media s . 


. 211 

BuriB , * 

. 288 

posticus 


. 211 

trochlearis . 

. 185 

8euii-8}nnali8 dorsi et colli 


. 221 

upper extremity, of the 

. 248 

semi-rnembranoBUS 


. 283 

ureters, of the 

. 673 

serai-tendinosus . 


. 283 

vastus externus . 

. 278 

serratus magnus . 


. 250 

internus . 

. 278 

posticus . 


. 217 

Wilson's 

. 244 

soleus .... 


. 287 

zygomaticus . 

. 188 

sphincter ani 


244, 246 

Muscular fibre 

. 174 

' urethrce 


. 675 

Musculi papillares 

. 603 

vagina) . 


. 246 

pectinati 

. 601 

vesicse . 


. 672 

Myelencephalon , 

. 473 

spinial oervicis . 


. 222 

Myolemma .... 

. 174 

dorsi 


. 219 

Myoline .... 

. 176 

spleniua 


. 217 



stapedius 


. 677 

Naboth, ovula of 

. 692 

sterno-coatalis 


. 229 

Nails ..... 

. . 693 

humeral is . 


. 249 

Nares 

78, 654, 634 

hyoidous . 


. 198 

Nasal duct .... 

. . 661 

mastoideua 


. 195 

fossa? .... 

. 77, 554 

stemo-pubias 


. 236 

Nasmyth, membrane of 

. 88 

thyroideus 


. 198 

Nates cerebri 

. . 466 

stylo-glossus 


. 203 

Nerve-cells .... 

, . 433 

hyoideus 


. 200 

fibres .... 

. . 431 

pharyngcus . 


. 206 

terminations 

. 436 

suh-acromio-huraeralis 


. 263 

Neeves ; 


sub-anconeus 


. 257 

general anatomy 

. 431 

subclavius . 


. 260 

abducentes . 

. 493 

subcostales . 


. 228 

accessorius . 

. 605 

Bubcrureus . . 


. 279 

acromiales . 

. 611 

snbcutaneua colU 


. 195 

Arnold’s 

. 603 

Bubscapularis . . 


. 251 

auditory 

. 497, 686 

superior auricula? 


. 193 

auricularis inferior 

. 492 

supinator brevis . 


. 264 

mngnus 

. 610 

longus . 


. 261 

posterior . 

. . 495 

supra-costales 


. 224 

superior 

. 493 

supra-spinatus 


. 252 

vagi . 

. 606 

temporalis . 


. 191 

aurieulo-temporal 

. 492 

tensor palati 


. 207 

brachial 

. 513 

tarsi . 


. 182 

buccal .... 

. 491, 407 

tympani 


. 677 

cardiac 

603, 647, 608 

vaginie femoris . 


. 277 

carotid 

. 499, 545 

teres major . 


. 2.53 

cervical 

. 609 

minor . 


. 252 

cervico-facial 

. 497 

Ihoraco-facialis . 


. 195 

chorda tympani . 

. 496, 679 

thorax, of the 


. 228 

ciliary .... 

489, 642, 571 

thyro-arytenoideus 


. 612 

circumflex . 

. 622 

epiglottideus 


. 612 

claviculares . 

. 611 

hyoideus 


. 199 

coccygeal 

. 634 

tibialis anticus 


. 284 

cocldear 

. 497, 587 

posticus . 


. 289 

communicans noni 

. 607, 611 

trachelo-mastoideuB . 


. 220 

perinei . 

. 640 

occipitalis 


. 220 

pop^itei . 

. y,. 638 

Bcapularis 


, 216 

tibialis . 

. 638 

Bub-occipitalis 


. 209 

cranial .... 

. 481 

tragious , 


. 673 

crural .... 

. 629 

transversalis abdominis 


. 234 

outoneus externus, bracmalis . 616 

oervipia . 


. 220 1 

temoralis . 62 
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i iiTE s— continued. 


Page 

cutaneus internns, brachiaUs . 616 

intemua femoralis . 631 

medius, femoralis . 631 

patellse . 


. 632 

spiralis . 


. 620 

dental . . . 


490, 491, 493 

desoendens noni . 


. 607 

digastric 


. . 495 

dorsal . . • 


. . 632 

dorsalis penis 


. . 535 

eighth mir . 


. 497 

eleventn pair 


. . 605 

facial . 


, . 49ii 

femoral 


. . 639 

filth pair 


. . 485 

first pair 


. . 482 

fourth pair . 


. 484 

frontal 


. 486 

gastric 

gonito-crural 


. . 605 

. 627 

glosso-phaiyngeal 


. 497, 688 

gluteal 


. . 634 

inferior . 


. . 636 

gustatory 


. 493, 688 

nsemorrhoidal 


. 634, 535 

hypoglossal , 


. 606, 688 

ilio-inguinal 


. . 627 

ilio-hypogastric , 


. . 627 

inferior maxillary 


. . 491 

iufra-maxihary . 


, . 497 

infra-orhital 


. 497 

inlra-trochlear 


. . 489 

inguino-cutaneous 


. . 628 

intercostal 


, . 623 

intercosto-humeral 


. . 626 

interosseous anterior 


. 518 

cruris 


. 640 

posterior 

. . 622 

ischiaticus major 


. 637 

minor 


. . 63({ 

Jacobson’s . 


. 499, 579 

labial 


. 493 

lachrymal 


. 480 

laryngeal inferior 


. 601, 015 

recurrent 


. 603, 015 

superior 


. 603, 016 

lingual . 


. 501 , 688 

lumbar 


. 625 

iuiubo-inguinal 


. 628 

lunibo-saoral 


. 632 

malar . . 


. 490, 490 

mainmie 


. 700 

masseteric . 


. 491 

maxiUaris inferior 


. 491 

superior 


, . 4*89 

median 


. . 617 

mental 


. 493 

molles . 


. 640 

motores oculorum 


. . 484 

muBculo-cutuneous arm 

. . 610 

leg 

. 527, 540 

rousculo-spiraf . 


. 620 

•lylo-hyoideaji , 


. 492 

nasal , 


487, 643, 650 

naso-palatine 


. 643 

ninth iiair . 


. 497, 590 

obtvirator . , 


. 529 

occipitali“ -^ojor . 


. 612 
;3 


N ERTBS — contI meed, 
occipitalis minor 
oe9opha(>;eal . 
olfactory 
ophthal^o . 
optic . 
orbital 
palatine 
palmar 
par vagam . 
pathetici 

perforans Casserii 
perineal 
peroneal 
petrosal 
pharyngeal . 
phrenic 
plantar 
pneumogastrio 
popliteal 
portjo dura . 

intermedia 
mollis 
pterygoid 
ptery go-palatine _ 
pudendaiis inferior 
pudendua externua 
pudic . 
pulmonary . 
radial . 
recurrent 
renal . 

respiratory external 
internal 

rhomboid 
sacral . 

saphenous external 

long or internal 
short 

second jiair 
seventh pair 
sixth pair . 
spernuttie 
spheno-iialatine 
spinal . 

spinal accessory 
splanchnic . 
sternal . 
stylo-hyoid . 
subclavian . 
snbeuianci colli 
Bubcutaneus malm 
suboccipital 
Bubrnli 
suliBcapular 
superticiahs colli 

cordis 

superior maxillary 
supramaxillary 
supraorhilal 
suiiruscapuiar 
supratrochlear 
sympathoticus major 
minor 

temporal . . 489, 

temporo-l'acial 
teinporo-malar 
tenth pair . 
third pair 

B 2 


Pago 
. . 511 

. . 6( 6 

. 4^2 
. . 4b6 

. . 4S3 

. 4 9 
. . 613 

. 618, 6‘-d0 

. 501 
. 484 

. . 51« 

. 636 

. 639 
. 644 
. 601, 602 
. 611 
. 638 
. 601 
. 6^ 639 
. T 494 
. . 494 

. 497 
. 491, 644 
. 644 
. 636 
. 627 
. 635 
. . 604 

. 631 
. 603 
. 630, 670 
. 616 
. . 511 

. . 615 

. 632 
. 638 
. 631 
. . 638 

. . 483 

. 494 
. 493 
. 627 
. 490 
. 607 
. 605 
. . 619 

. 611 
. 496 
. 616 
. 497 
. 490 
. 609 
. 646 
. 616 
. 610 
. 647 
. 489 
. 497 
. 486 
. 616 
. 480 
, 436, 640 
. 495 
491, 493, 496 
. . 495 

. 489 
. . 601 

. 481 
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Pago 
. 615 

Palmar arch , , 

Page 

. , . 359 

thyro-hyoidean 




. 607 

PalpebrsB . , , 

. 667 

tibialis a^ticns 




. 640 

Palpebral ligament . 

. . . 668 

posticus 




. 638 

Pancreas . 

. . . 661 

tonsillitic 




. 601 

Papillee of the nail 

. 693 

trifacial 




. 485 

of the skin . 

. . . 690 

trigeminus , 




. 485 

of the tongue 

. 687 

trochlearis . 




. 484 

cajyciformea 

. 687 

twelfth pair . 




. 606 

capitatas 

. 688 

tympanic 



495 

, 499, 579 

circumvallatro 

. 687 

ulnar . 




. 619 

eonicce . 

. 687 

uterine 




. 692 

filiformes 

. . . 687 

vafjus . 




. 601 

fungiformes , 

. 688 

vesical . 




. 674 

lenticulares . 

. 687 

vestibular . 




497, i)S0 

Par ovarium . , 

, 693 

Vidian 




. 644 

Parotid gland 

. 632 

Wrislyerg, of 




. 517 

Pedunouli cerebri 

. 462 

Keural arch 




15, 83 

Pelvis 

112, 116, 671, 687 

P canal 




15, 88 

viscera of 

. 671, 687 

spine 




16, 83 

Penis .... 

. 677 

Neurapopliysia . 




. 15 

Pericardium 

. . 698, 606 

Neurilemma 




. 432 

Perilymph . 

. . . 682 

Nidus hiruudinis 




. 471 

Perineum, muscles of 

. 241, 245 

Nipple 




. 099 

Periosteum 

. . . 19 

Nodulus 




468, 470 

Peritoneum 

. . . 624 

Nose . 




552, 705 

Perspiratory ducts . 

. . . 696 

Notochord . 




. 79 

Pes accessorius . 

. 462 

Nuck, canal of . 




. 695 

auserinus 

. . . 494 

Nucleolus of coUs 




. 2 

hippocampi 

. 462 

Nucleus of cells . 




2 

Petit, canal of . 

. . . 671 

olirae . 




. 418 

Peyer’s glands . 

. 647 

Nyraphoj . 




. 696 

Phalanges . , 

. Ill, 129 

Obturator foramen 




. 115 

Pharynx 

Pia mater . 

. . . 634 

. 478, 480 

OHsophauus 




. 685 

Pillars of the abdominal ring . . 232 

Omentum, gastro-colic 



. 627 

diaphragm 

. 238 

pastTO-hepHiic 



. 626 

palate . 

. . . 629 

pastro-spleaic 



. 627 

Pineal gland 

. 466 

great 




. 627 

Pinna 

. 572 

lesser 




. 626 

Pituitary gland . 

. . 450, 472 

Omphalo-meseuterio 

vessels 


. 709 

membrane , 

. 655 

Opereula . 




. 89 

Pleura 

. 621 

Optic commissure 




. 4S3 

Plexus, general anatomy 

. 435 

thalami 




. 464 

aortic 

. 560 

Ora serrata 




. 667 

axillary . 

. . . 513 

Orbieulare, os . 




. 676 

brachial . 

. 618 

Orbits 




. 76 

cardiac . 

. 647 

Organ of Corti . 




. 6Sl 

carotid . 

• • 1 5 Id 

of Triraldes 




. 6S7 

cavernous 

. 515 

of Kosonmuller’s 



. 698 

cervical . 

. 610, 512 

Os tinero 




. 091 

choroid . 

. 459, 464, 468 

Ossicula audilus 




. 576 

coeliac . 

. . . 650 

Ossification . 




. 21 

coronary 

. 648 

Osteo- genesis 




. 21 

diaphragmatic 

. 550 

Osteology . 




. 15 

epigastric 

. 650 

Ostium airdominale 




. 693 

gangliformis . 

. . . 602 

uterinum 




. 693 

gastric , 

. 550 

Otoconites 




. 683 

culm 

. 505 

Otoliths 




. 683 

heiiatic . 

. 650 

Ovaries 




693, 712 

hypogastric . 

. 661 

Oviducts 




. 692 

lumbar . 

. 627 

Ovisacs 




. 694 

maxillary 

. 491, 492 

O villa of Naboth 




. 692 

mesenteric . 

. . 650 

Ovum 




. 694 

oesophageal . 

. 606 

Pac'cliionian gland'? 




400, 475 

pateJlajr 
pharyngeal . 

. 582 
. 601,502,510 

Pacinicin corpuscles 




. '1*8 <5 

phrenic . 

. 550 

Palate 




C28, 629 

prostatic 

410, 675 
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*le3cu0, pterygoid 


Page 
. . 393 

pulmonary . 


. 605, 621 

renal . i 


. . 660 

sacral » 


. . 634 

solar 


. 660 

spermatic * 


. . 650 

splenic . 


. . 650 

Bubmaxillary 


. 610 

Bupra^renal . 


. 660,666 

toisillitio 


. 601 

tympanic . 


. 499 

uterine 


. 410, 692 

vertebral 


. 617 

vesical . 


. 410,674 

Plica semilunaria 


. 236, 660 

Plicee longitudinales . 


. 644, 693 

palmatee . 


. 691 

sigmoidese 


. 645 

E^neumogastric lobule 


. . 470 

Polypus of the heart . 


. 599 

Pomum Adami . 


. . 608 

Pons Tarini 


. . 452 

V arolii 


. 445, 452 

Pores .... 


. 693, 596 

Portal vein . 

. 416, 050, 6f)8 

Portio dura 


. 491 

mollis 


. 497, 636 

Porus opticus . 

. 

. 663 

Poupart’s ligament . 


. . 232 

Prepuce 

. • 

. 677 

Processus e oerebello ad testes 

. 447, 463 

clavatus 


. 414 

vermiform es 


. 470 

Promontory 


. 678 

Prosencephalon , 


. . 473 

Prostate gland . 


. . 674 

Prostatie urethra . 


. 681 

Protoplasm 


2 

Pulmonary artery 


. 391, 603 

plexuses . 


. 605, 621 

sinuses 


. . 603 

veins 


. 416, 604 

Punota lachrymalia . 


, 657, 560 

vasculosa 


. 457 
. 22 

Punctum ossiflcationis 


Pupil .... 


. 665 

Pylorus 


. 635 

Pyramid 


. 470, 678 

Pyramids, anterior . 


. 442 

Ferrein, of . 


. 667 

Malpighi, of. 


. , 666 

posterior , 


. 444 

Eaphd corporis caUosi 
Heceptaculum chyli . 


. 468 
. 429 

Eectum 


. . 611 

Regions, abdominal . 


. . 622 

Keil, island of . 


. . 450 

Reissner, membrane of 


. . 584 

Respiratory muJl-les . 


. . 230 

• nerves . 


. . 432 

trafct 


. . 482 

Bete muoosum . , 


. . 691 

testis . 


. . 686 

Retina . . , 


. . 667 

Rhinencephala . 


. 472 

Ribes, gangljpu of 


* . 545 




Page 

Ribs 


. 96 

Rims glottidis . 


. 614 

Ring, external abdominal . . 


232, 303 

femoral . 


. 316 

internal abdominal . 


. 303 

Rivinian ducts . 


. 633 

Rods of Corti . . 


. 685 

of retina . 


. 668 

Rosenmiiller, organ of 


. 693 

Rugee 


. 637 

Ruysch, tunic of 


. 664 

SacculuB communis . 


. 683 

laryngis 


. 614 

proprms 


. 533 

Salivary glands . 


. 632 

Saphenous opening 


. 314 

veins 


1. 408 

Sarcolemma 


. 174 

Scala tympani . 


. 682 

vestibuli . 


. 582 

Scarf-skin .... 


. 691 

Scarpa, space of . 


. 277 

Schindylesis . . 


69, 131 

Schneiderian membrane 


. 656 

Sclerotic coat 


. 562 

Scrotum .... 


. 683 

Sebaceous glands 


. 695 

Semicircular canals . 


. 681 

Semilunar libro-cartilages . 


. 163 

valves 


603, 605 

Sense, organs of 


. 652 

Septum auricularum . 


. 600 

cruraJe . 


. 315 

lucidum 


. 462 

pectiniforme . 


. 678 

scroti 


. 683 

Serous membrane, structure 


6 

Sesamoid bones . 


. 130 

Sheath of arteries 


. 324 

rectus . 


. 236 

Sigmoid valves . , 


603, 605 

Sinus lactiferus . . 


. 699 

pocularis . . . 


. 681 

Sinuses, structure 


. 399 

aortic .... 


. 325 

basilar .... 


- 403 

cavernous . . 


. 402 

circular 


. 403 

lateral . . , , 


. 401 

longitudinal inferior . 


. 400 

superior . 


. 399 

occipital anterior 


. 403 

posterior 


. 401 

petrosal inferi'^>r . 


. 403 

superior . . 


. 403 

pocularis 


. 681 

prostatio . . • 


. 681 

pulmonary . 


. 603 

rectus or straight 


. 401 

rhomboidalis , 


. 467 

transverse . 


. 403 

uterine .... 


. 692 

Valsalva, of . . . 


326, 603 

Skeleton .... 


. 25 

Skin 


. 689 

SkuU . . ' . 


. 37 
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Sooia parotidis . , 



. 632 

Soft palate . 



. 629 

Spermatic canal . 



. .304. 

cord , 



. 683 

Spheno-maxillary fossa 



. 71 

Spheno-palatine ganglion , 


. 543 

Spheroidal epithelium 

. 


9 

Spigeliua, lobule of . 



. 652 

Spinal cord 



. 439 

nerves 



441, 607 

veins 



. 413 

Spleen 



662, 709 

Splenium corporis calloai 



. 458 

Spongy part of the urethra 


, 682 

Squamous epithelium 



8 

Stapes 



, 576 

Stenon’s duct 



. 632 

Steatpzoon folliculorum 



, 696 

Stomach 



. 635 

Striae lonmtudinales . 
medullares 



. 457 
. 497 

muscular . 



. 176 

Sab«arachnuidean fluid 



478, 480 

space 

tissue 



477, 480 

478, 180 

Sublingual gland 



. 633 

Sub maxillary gland . 



. 612 

* Substantia cioerea 



. 431 

perforata . 



. 450 

Sudoriferous ducts 



. 696 

Sudoriparous glands . 



. 696 

Sulci of the spinal cord 



. 419 

Supereilia . 



. 657 

Superficial fascia 

. 


. 298 

Supra«renal capsules . 



661, 710 

Suspensory ligament, liver 


. 619 

penis 


. 677 

Sutures 



68, 131 

Sylvius, aqueduct of . 



. 460 

fissure of 



. 450 

Sympath*»tio system . 



436, 640 

Symphysis . 



116, 132 

Synarthrosis 



. 131 

Synovia 



. 134 

Synovial membrane . 



. 131 

Tactile oorpuseles 



, 591 

Tapetiim 



. 665 

Tarsal cartilages 



. 557 

Tarsus 



. 121 

Teeth .... 



. 84 

Tela choroid ea . 



. 4H1 

Temporal fossa . 

Tendo- A chillis . 



. 70 

. 287 

oculi 



. IHl 

palpebrarum , 



. 181 

Tendon 



3, 173 

Tenia hippocampi 

semicircularis . 



. 462 
. 469 

Tentorium cerebelli , 



. 476 

Tesselated epithelium 



8 

Testes cerebri 



. 466 

Testicles 



683, 712 

descent . 



. 712 

Tbalam encephalon 



. 473 

Thalami optici , 



446, 464 

Thecae , . . * 



. 259 1 





Page 

Thoracic duct 




429 

Thorax . . , 



93 

, 697 

Thymus gland 




705 

Thyro-hyoid membrane 




610 

Thyroid axis 




350 

cartilage 




608 

foramen . 




116 

gland 



61*6 

,705 

Tongue 



687 

, 029 

Tonsils 




630 

cerebelli . 




468 

Torcular Herophili 




400 

Trachea 




616 

Tractus opticus . 




483 

spiralis . 




686 

respiratorius 




482 

Tragus 




672 

I’riangles of the neck 




197 

Tricuspid valves 




602 

Trigonum vesicco 




674 

Trochanter major et minor 



118 

Trochlea 




185 

Troehlearis 




185 

Tuber cinereum . 




450 

Tubercula quadrigemina 




466 

Tuberculum Loweri . 




601 

Tubuli galactophori . 




699 

lactifen . 




699 

seminiferi 




G86 

urirriferi , 




667 

Tunica albuginea oculi 




18i 

testis 




685 

erythrdides 




681. 

Kuyschiana 




664 

vaginalis 




685 

oculi . 




, 561 

rasculosa testis 




685 

Tutamina oculi . 




556 

Tympanic bone . 




48 

Tympanum 

Tyson's glands . 




675 




677 

Umbilical region 




622 

Urachus 




, 712 

U retor 




670 

Urethra, female . 




687 

male 




679 

Uterus 




, 712 

U ti iculus eommuni s . 




583 

prostaticus 




681 

Uvea .... 




666 

Uvula cerebelli . 




470 

palati 




629 

vesicee , . 




674 

Vagina 

Vallecula . 




689 

469 

Valsalva, sinuses of , 




603 

Valve, coronary . 




600 

Eustaohian . ' 




600 

ileo-cffical . . , 




,944 

mitral 




605 

pyloric 




644 

rectum, of the , 




645 

semi-lunar 




605 

tricuspid . 




602 

Vieussens, of , 

. t 



468 
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alves of veins . . 

alvul® conniventes , 
asa afferentia . 
efferentia . 
inferentia 
laotea . . 

lymphatioa . 
pampiniformia . 
recta . 
vasorum • 
vorticosa 

asonlum aberrans • 

’’as deferens 

''EiNS : . . . 

structure . 
angular 
auricular 
axillary 
azygos . 
basilic . 

basis vertebrarum 
cardiac 

cava inferior , 

superior 
cephalic 
cerebellar , 
cerebral 

couutes . , 

coronary 
corporis striati . 
diploe . 

dorsalis penis , 
dorsi-spinal , 

emulcent 

femoral 

frontal 

Galeni 

gastric 

hepatic 

iliac 

innominafae . 

intercostal superior 

iugular 

lumbar 

mammary , 

mastoid 

maxillary internal 
median 

basilic . 
cephalic 
medulli-spinal 
meningo-rachidiau 
mesenteric . 
occipital 
ovarian 
parietal , 
popliteal 
portal . 

profunda femoria 
prostatic . • . 
pulmonary . _ 
radial . . . 

renal . 
salvatella 
saphenous , 
spermatic . 

« 
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. . 395 
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. 418 

. 418, 686 

. 418 

. 419, 428 
. 418 

. 683 
. . 686 
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